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Re:

March 3,2010

Daron Haddock
Permit Supervisor
1594 West North Temple, Suite l2l0
P.O. Box 145801
Salt Lake City, Utah 84114-5801

Dear Mr. Haddock,

Attached you will find three (3) copies of submittal l0-001 which addresses the
deficiencies identified in the November 5th 2009 and February 4rh 2}r}letters.

Cl And C2 forms are included as well as redline and strike out copies where applicable.

Note that the "Topsoil and Movement and Construction Record is being submitted for
mitigation of the violation but is actually part of the annual report and will be resubmitted
in the arurual report.

Should you have any questions please call.

Refer to
I n

DiV OF OIL, GAS & Mii{iilG



Title of Proposar:surface change deficiencies Task lD #go17 10-0ol

I hereby certify that I am a responsible official of the applicant and that the information contained in this
application is true and correct to the best of my information and belief in all resoects with the laws of Utah in
reference to commitrnents, undertahingdand obliqltions. he6in.

Sub$ribed and swom lo before me this

My Commission ExpiH:
Attest: STATEO

I,IARYV. KAVA
t0lARt PUBUC . STAIE ot

coMMfsstoN # 57426a
coMM. EXP. O5-1e201 ASSIGNED TRACKING.NUMBER

APPLICATION FOR PERMIT PROCESSING
Permit Number: ACT/007/013

Mine: Horse

Permittee: UtahAmerican
Description, include reson for appli€tion and timing required to implement:

lnstructions i lf you answer yes to any of the,trst I guestions (gray), submit the apptication to the Salt Lake office. otherwise, you may submit it to your reclamation

in the size of the Permit Area? acres Disturbed Area? acres n increase tr decrease.

2. ls the application submitted as a result of a Division Order? DO #

3. Does application include ions outside a identified Cumulative Hydrologic lmpact Area?

4. Does include basins other than as currently approved?

5. Does result from cancellation. reduction or increase of insurance or reclamation bond?

6. Does the require or include public

7. Does the application require or include ownership, control, right-of-entry, or information?

8. ls proposed within 100 feet of a road or cemetery or 300 feet of an occupied dwelling?

9. ls the application submifted as a result of a Violation? NOV #

10. ls the application submitted as a result of other laws or regulations or policies? Explain:

11. Does the application affect the surface landowner or the post mining land use?

12. Does the application or include u or mine sequence and (Modification ot R2P2?)

13. Does the require or include collection and reporting of any baseline information?

14. Could the application have any effect on wildlife or vegetation outside the current disturbed area?

15. Does application require or include soil removal, storage or

16. Does the application require or include , removal or revegetation activities?

17. Does the application or include construction, modification. or removal of surface facilities?

18. Does the application require or include water , sediment or drainage control measures?

19. Does the require or include certified designs, maps, or calculations?

20. Does the require or include subsidence control or monitoring?

21. Have reclamation costs for bonding been for?

22. Does application involve a ial stream, a stream buffer zone or discharges to a stream?

23. Does the application affect permits issued bv other issued to other entities?

X Attach of the

Received by Oil, Gas & Mining

RECEIVED
l'|AR 0 2 2010

GAS &MINING



D O G M R ev is6d

Application for Permit processing
Detailed Schedule of Changes to the MRp

Surface change def ic iencies Task tD #301 7 10_001

Permit Number: ACT/007/01 3

Mine: Horse Canyon "Part B" Lila
Canvon

Permittee: UtahAmerican Enerqv. Inc.

Provide a detailed l isting of all changes to the mining and reclamation plan which wil l be requirect as a result of this proposed
permit application. Individually l ist all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and
rev i se theex i s t i nom in i@depage ,sec t i onandd raw ingnumbersaspa r to f t hedesc r i o t i on .--

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

tr ADD tr  REPLACE O REMOVE Chapter 1 Text Page 13
O ADD tr REPLACE D REMOVE Appendix 1-1 Murray Energy Holdinqs Information to End of Section 1
tr ADD O REPLACE tr  REMOVE

tr ADD tr  REPLACE tr REI\4OVE Plate 1-2

tr AOD tr  REPLACE tr  REMOVE

tr ADD O REPLACE tr  REMOVE Chapter 2 Text All
tr ADO O REPLACE tr  REMOVE Plate 2-1

tr ADD O REPLACE O REMOVE Plate 2-2

t r  ADD tr  REPLACE tr  REMOVE Plate 2-3

tr ADD tr  REPLACE O REMOVE Plate 2-4

O ADD tr REPLACE tr  REMOVE

tr AOO O REPLACE tr  REMOVE Chapter  3 Text  Pages 13,  19,  20,  and 39
tr ADO tr REPLACE tr  REMOVE

tr ADD O REPLACE tr  REMOVE Chapter 4 Text Paoe 3
tr ADD O REPLACE O  R E M O V E Appeldix 4-3 (Air euatity)
tr ADD E REPLACE O REMOVE

tr ADD tr  REPLACE tr  REMOVE Chapter 5 Text (all)

tr ADO O REPLACE t r  REMOVE Agrendix 5-4 (All)

t r  ADD O REPLACE E  R E M O V E Appendix 5-5 Pages 16-20 wi th new paqes 16-19
O ADD O REPLACE tr  REMOVE Appendix 5-7 (Al l )

tr ADD tr  REPLACE tr  REMOVE Nppendix 5-8 Text paoe 1
tr ADD O REPLACE tr  REMOVE Plate 5-1A

tr AOD O REPLACE t r  REMOVE Plate 5-2

Any other speci f ic  or  specia l  instruct ions required for  insert ion of  th is proposal  into the Mining and Reclamat ion plan?



o

o

a6t  Rev i6ed F i le  Fo ldor  #  3

Application for
Detailed Schedule

Permit Processing
of Chanqes to the MRP

Surface change def ic iencies Task lD #3017 10-001

Permit  Number:  ACT/007/013

Mine:  Horse Canyon

Permittee: UtahAmerican Enerov. Inc.

Provide a detailed l isting of all changes to the mining and reclamation plan which wil l be required as a result of this proposed
permit application. Individually l ist all maps and drawings which are to be added, replaced, or removed from the plan. Include
changes of the table of contents, section of the plan, pages, or other information as needed to specifically locate, identify and
revise the ex is t i lg  min ing and rec lamat ion p lan.  lnc lude page,  sect ion and drawing numbers as par t  of  the descr ipt ion.

DESCRIPTION OF MAP, TEXT, OR MATERIALS TO BE CHANGED

O ADD tr REPLACE tr  REMOVE Plate 5-5

tr ADD tr I  REPLACE t r  REMOVE Plate 5-6

tr ADO tr REPLACE tr  REMOVE Plate 5-7 41

t r  ADD tr  REPLACE tr  REMOVE Plate 5-7 A2

t r  ADD O REPLACE tr REI\4OVE Plate 5-7 A3

O ADD O REPLACE tr  REMOVE Plate 5-7 44

t r  ADD O REPLACE O REMOVE Plate 5-7 B1

EI ADD tr  REPLACE O REMOVE Plate 5-7 82

O ADD O REPLACE O REMOVE Plate 5-7 83

O ADD O REPLACE tr  REMOVE Plate 5-7 C

trJ ADD O REPLACE O  R E M O V E Plate 5-8

tr ADO tr REPLACE tr  REMOVE

O AOD tr REPLACE tr  REMOVE Appendix 6-2 end (rock slope material analysis)

O ADO tr REPLACE tr  REMOVE

tr ADD O REPLACE tr  REMOVE Chapter 7 Text Paqes: TOC. 1-94. Keeo Paqes 95-End"

O ADD tr REPLACE tr  REMOVE Appendix 7-3 Paoe 21

tr ADO tr REPLACE tr  REMOVE Aooendix 7-4 (ALL)

tr ADD t r  REPLACE tr  REMOVE Plate 7 -2,7-5, 7-64 7-68

tr ADO O REPLACE E REMOVE

tr ADD tr  REPLACE tr  REMOVE Appendix 8-1 (a l l )

tr ADD tr  REPLACE tr  REMOVE

tr ADO tr REPLACE tr  REMOVE

tr ADD t r  REPLACE t r  REMOVE

Any other speci f ic  or  specia l  instruct ions required for  insert ion of  th is proposai  into the Mtning and Reclamatton Plan?

o



Bullet List
Lila Canyon Detailed Design Changes

UtahAmerican Energy, fnc., Horse Canyon Mine
Permit #C100710013. Task ID #3351

R645-301-122:
o Provide the drawings that belong in Appendix A of the February 2009 Wastewater

Disposal System Report.

R645-301-121.200, -150:
o Ensure that the figures referred to in the text of Appendix 7 -4 arc:.

o Listed in the Table of Contents of AppendixT-4 and,
o Included in Appendix,T-4.

R645-301-121.200 and -512.210, and -5t2.220:
o On Plate 2-3 show:

o The location of refuse storage and final disposition,
o The location of the durable rock fill storage and final disposition.

R645-301-353.300 et seq and -514.100 et seq:
o R645-301-353.300 - Spoil Disposal
o -514.100 - Inspection of spoil

R645-301-232.720:
o Provide a plan for the sampling and analysis of the final regarded subsoil materials prior

to final topsoil application.
o Follow the protocol described in the Division Guidelines for Topsoil and

Overburden, including analysis for parameters described in Tables 3 and 7 of the
guideline.

R645-301-536.510:
o Identify what facility will be used for the permanent disposal of the coal processing

waste and,/or mine development waste generated at the Lila Canyon Mine.
o The facility must be permitted under the R-645 rules to dispose of such waste

permanently.
o For any proposed destination (such as Wildcat Loadout or ECDE):

,/ Provide documentation that the facility is willing and capable of accepting the
waste

/ Demonstrate that the facility meets the requirements for accepting Coal Mine

Waste from activities located outside its permit area (this can be done by
referencing the appropriate sections of the Wildcat MRP).

R645-301-121.2002
o Revise Appendix 5-7 and,Chapter 5, Page 16 so they are consistent in regards to

permanent disposal of coal mine waste.
R645-301-512.100:



Page 2 pas.e 2
C/007/0013 C/007/0-013
Task ID#3351 Task ID#3351
February 27,2010 February 2j,2010

o Identify escarpments which require protection above the outcrop line (MRP, Chapter 3,
section 332,Page 13)

o Describe the extraction ratio and the engineering methods utilized to design the
protective pillars below the escarpments

R64s-301-512.100:
o ldentify, on a certified mine workings projection, ALL areas within 200 feet of the

outcrop line (Only f,rrst mining is to be practiced within 200 feet of the outcrop line)
o Describe how "holing through" to the outcrop will be prevented.

R645-301-525.440:
o Revise commitment #6 of section R645-30t-525.440, Description of the Proposed

Subsidence Monitoring Method to state that:
a) "A ground survey of the mine permit area 'where secondary extraction has occurred

over the last year' will be conducted in conjunction with the quarterly water
monitoring program."

b) Identified features will be monitored until they are repaired, or self-healed.
c) The survey will be conducted on roads, adjacent to stock watering ponds, in

drainage channels where thelt cross tension areas relative to the underground
extraction areas, and area where geologt is exposed on the surface, and will
include:

L a description of the identified subsidence relatedfeature,
II. length, and width measurements, and compass bearing,
III. dated photographic documentation,
IV. located on a topographic overlay map of the underground disturbed area.
V. [f the feature is determined as significant, the Division will be notified within

a 48 hour period.
d) A written report will be submitted as part of the Annual Report required by the

Division.

R64s-301-731.300:
o Remove the statement in Appendix 5-7 that there are no acid or toxic forming wastes at

the site (rock sampling data shows otherwise).

R645-301-742-300:
. Clarify how runoff from UA-5 will reach UC-l: include calculation and design

information and show flowpaths and diversions on appropriate plates.

R645-301-742.300:
. Clarify what areas or structures provide flow to DD-20 and where DD-20 delivers the

flow.
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Task ID #3351
Lila Canyon Mine Facilities Area Design Changes

Deficiencies
November 5,2009

R645-301- 121.200,-150, The Permittee must provide Figures 1,2,3,4,4a,'7 , and 8 in Appendix

7-4, inboth the electronic and paper copies. [JDS]
Appendix 7-4 has been revised and submitted

The Permittee should either provide Figures 5 and 6 or list them as "Removed" in the

appropriate Table of contenti of AppendixT-4 (approximatelypage 41). [JDS]
Appendix 7-4 has been revised and submitted

The Permittee must list Figures 7 and8 in the appropriate Table of Contents of Appendix

7-4 (approximatelypage 55). UDSI
Appendix 7-4 has been revised and submitted

R64S-30f-121.200 and -512.210, and -512.220,P1ate2-4 illustrated the location of rock slope

waste and refuse, but this map has been deleted. Plate 2-3 does not show the locations of

current mine plan no longer requires a rock fill area'

R645-301-122, Please provide Appendix A Drawings for the Wastewater Disposal System report

Two drawings haYe been submitted

R645-301-142 andR645-301-234.230, Cryptogams salvaged in December 2007 have been

stored in open buckets in a cool, Oart tocation, for use on the topsoil stockpiles' These

cryptogams should be dispersed on the finished (north) side of the topsoil pile during the

fall2009 as described in the MRp Secti on234.230 along with the hydro mulching and

seeding to protect the stockpiled topsoil. This operation must be completed before

freezing temperatures limit the use of hydro spray. The effect of long term storage of the

viability of the cryptogams is unknown, so additional buckets should be collected from

currentiy undisturbed areas prior to future soil salvage for the remainder of the topsoil

stockpile as described in the MRP section232.l00 P$fBl
"NOTED"

R645-301-232.600,and -512.120 and -121.100, The construction is occurring in stages and will

continue onthrough 2010. Since Plate 5-2 Surface Area,Official Disturbed Boundary

Map, does not reflect existing, interim site conditions, construction phases should be

Page 1



described in the MRP along with a commitment to provide a map at the completion of

each phase of constriction, beginning with the cunent site conditions, that illustrates

existing mine facilities, and areas remaining to have topsoil and subsoil salvaged and

providers a tally of the currently disturbed and undisturbed acreage within the disturbed

area perimeter such that the Permittee and the Division inspectors have a clear

Record" to be submitted with the annual repoft.

R645-301-251, The Permittee has opted to preserve 8.7 acres of undisturbed landscape within

the disturbed area perimeter. By the statements made in response to Task 3017, UEI

accepts responsibiiity and potential consequences of this decision. Without delay, the

undisturbed islands described in this application should be marked with signs (as

described in the MRP Section 231.100) and protected by a20 ftbuffer zone (MRP,

Section 234.220);the undisturbed islands should be protected with rock barriers (at the

20ft buffer zone locations) and incidental rock distribution (as shown on Plate 5-2).

[PurB]
Signs have been instatted at or near the contact between disturbed and undisturbed

areas. Secfion 34.220 has been revised to ctarify the tocation of "Undisturbed Area"

s/gns.

R645-301-251 and -301-252,Section 232.500 of the MRP states that subsoil from 12-30 inches

from cut areas will be used as frll material during operations. This has been occurring.

However it is not being placed where it can be recovered. It forms the base of the coal

storage and warehousepads. This preferred subsoil has not been mapped and is lost in

the fi1l. The plan shouid describe iampling and testing of graded subsoil materials prior

to final topsoil application. Sampling should follow protocol described in the Division

Guidelines for Topsoil and Overburden and analysis for parameter described in Tables 3

andT of the Guidelines. [PWB
Text has been revised in Section 241 of Chapter 2.

R645-301-512,200, lmpoundments Identified on Surface Facilities Map Pond #2 must be clearly

identified within the Mine Facility List, Plate 5-2 [PPH]
Plate S-2 has been revised to show both Pond #2 and the pole barn.

R645-301-525.420,Measures to Prevent Subsidence, The permittee must provide additional

information relative to escarpment protection, including escarpments to be protected, why

each escarpment requires protection and the engineering methods implemented to provide

protection in those specific areas. [PPH]
The BLM requires escarpmeit proiection and protection from unplanned breakouts. A

200' buffer, for escarpment protection r's shown on ptate 5-5 and identified as ftrsf

mining only.

Page2



R645-301-525.440, Description of the Subsidence Monitoring Plan, The subsidence control plan
submitted as part of Task ID#3351 does not meet the requirements of R645-301 -525.440

IPPHI
Commitment #6 must be revised to state that

"a ground survey of the mine permit area 'where secondary extraction has
occurred over the last year' will be conducted in conjunction with the
quarterly water monitoring program." Identified features will be monitored
until they are repaired or self-healed. The survey will be conducted on
roads, adjacent to stock watering ponds, and in drainage channels where
they cross tension areas relative to the underground extraction areas."

"The results of this survey will be documented quarterly in a written report
which provides global positioning co-ordinates as well as the following
information:

A) a description of the identified subsidence related feature,
B) length, and width measurements, and compass bearing,
C) dated photographic documentation,
D) located on a topographic overlay map of the underground

disturbed area.
E) if the feature is determined as significant, the Division will

be notified within a 48 hour period.
F) A written report, compiling the four quarterly reports for

the monitoring year, will be submitted as part of the Annual
Report required by the Division.

G) The commitment "to restore the land where subsidence
damage has affected the use of the surface" must be revised
to read "to restore the land where subsidence damage has
been determined as significant enough to require repair, as
determined bv the Division".

Text in Chapter 5 has been revised to reflect the above reqauest.

R645-301-536, Coal Mine Waste, The Permittee must clearly state where the coal mine waste
generated by the screening plant at Lila Canyon will see final deposition. The material
must be disposed of at a R645 permitted site, either within the Cl007l0l3 permit area, or
within an off-site area approved by the Division for that purpose. [PPH]

The screen does not produce coal mine waste. The oversized off the screen goes to the
crusher and is crushed down to a 2" minus and reenters the coal stream.

R645-301-536.500, The Permittee needs to document:
a) that the Wildcat Loadout is willing to accept the Lila waste,

Page 3



that the Wildcat Loadout is able to accept he waste; that the Wildcat Loadout
refuse pile is adequately designed and of sufficient size to handle and dispose of
the additional waste, and
the sections of the wildcat Loadout MRP that describe the management and
reclamation of the Wildcat refuse pile. [JDS]

The Permittee must show how disposal of refuse at ECDC will satisfy the Coal Mining
Rules. It must be added that even if the Permittee provides this information, whether or
not the Division has the regulatory authority to allow such a variation from the Coal
Mining Rules is still open to question. [JDS]

Ihls is no longer appticabte since all underground devetopment waste will either be left

underground or blended back into the ROM product for sale.

R645-301-536.600, -553; 830.130, -830.200, The Permittee needs to update the Mass Balance
volumes in Table I of Appendix 5-4 using the cross sections on updated Plates 5-7 A, -

78, and -7C. The Permittee must provide information on the removal or reclamation of
the rock-slope underground development waste refuse pile. [JDS]

Table 1 does not exist in the submitted proposal,

R645-301-553.350, The application altemately describes off-site disposal of all acid- or toxic-
forming mine waste (Section 553.200 and 553.300 and App. 5-7, p.1) or transport to the
Wildcat Loadout refuse pile (Section 528.300) or burial in a disposal arca (Section 536)
according to the plan provided in App. 5-7. Transfer to the Wildcat loadout would
require an amendment of the Wildcat plan that currently describes adequate cover for
existing site requirement. [PWB]

Secfions 553.200, 553,300, 528.300 and Appendix 5-7 have been rewritten.

R645-301-731.300, Appendix 5-7 states that there are no acid or toxic forming wastes at the site.
The information provided to date from rock sampling indicates otherwise and this
statement should be removed from Appendix 5-7,p.1. [PWB]

Appendix 5-7 has been rewritten.

R645-301-742.300, The Permittee must clarifu the following information on diversions:

Table 6 (Appendix 7-4) does not show undisturbed area UA-5 reporting to any
structure other than UC-l. PlateT-5 does not show a ditch that can collect the
runoff from UA-5 and carry it to UC-I. The Permittee needs to design a ditch to
carry the undisturbed runoff from UA-5 to UC-1, include the calculations sheets
and design information, and show the diversion on appropriate plates.

All hydrology deficiencies have been addressed by Tom Suchoskr.

Plate 7-5 shows DD-20 receiving flow from DC-8 and DD-8b then crossing the
east side of disturbed area DA-8c continuing southwest across adjacent

b)

c)

1)

2)

Page 4



undistmbed UA-5 and then along the down-slope edge of UA-5 to Sedimentation
Pond #l; as shown, DD-20 would intercept most of the runoff from UA-5 and
carry it to Sedimentation Pond #1 rather than to UC-l. According to plate 7-5 and
Table 6, culvert DC-8 reports to both DD-gc and DD-20, but Table 6 shows
DDp8b reports only to DD-8c. DD-20 as shown on plate 7-5 anddescribed in
Tu9b 6 is not only not needed, but carries undisturbed drainage from uA-5 to
Sedimentation Pone#I. The Permittee needs to redesign DD-20 or remove it from
the plan. UDSI

All hydrology deficiencies have been addressed by Tom suchoski.

R645-301-830.140' Detailed Estimated Cost, The Permittee must provide detailed costs
estimates to remove the following buried underground utiliiies lppHl

1) AC power transmission lines/conduits;
All powe.r lines are above ground on structures and included in bonding
calculations.

the sewage leach field
The leach field wiil be left in place additionat bonding is not required.

all other buried pipelines
The buried pipeline witt be left in ptace additionat bonding is not required.

2)

3)

Page 5



TOPSOIL MOVEIVTENT & CONSTRUCTION RECORD

PI{ASE I

UTAHAIVTERICAN ENBRGY

LII.A CANYON TUINE

December Z008-February 2009

Prepared by

J. T" Pnluso, P, E.

EIS ENVIRONMENTAL & ENGINEERIIiIG CONSIILTING
31 North Maino Helper, Utah 84526



Scope of Work

EIS Environmental & Engineering Consulting (EIS) was hired by UtahAmerican Energy,
Inc (UEI) to monitor the removal of topsoil from the Lila Canyon Mine for Phase I
construction activities.

Phase I consisted of the followins activities:

o Construct stormwater detention ponds. These ponds are needed to contain
all runoff coming from disturbed areas.

o Construct portal access road. Due to the length of time required to
construct the underground rock slopes, it was necessary to construct the
portal access road during Phase I of the construction activities.

o Remove topsoil from the west portion of the coal stockpile area. This area
was needed to provide storage space for material generated during the
construction ofthe underground rock slopes.

o Remove topsoil from the warehouse pad area. This area was also needed
to provide storage space for material generated from the rock slope
construction work.

o Construct employee parking and temporary bathhouse area. This area was
needed to provide parking space and bathhouse facilities for the crews
developing the rock slopes.

During Phase I activities the follow amounts of topsoil were generated from the various
locations:

LOCATION LOADS VOLUME (Yd,
Employee Parkins Lot 378 l 2 , l r0
Portal Road 238 7,622
Storm Water Detention Pond r54 4.943
Small Detention Pond 6 I r.940
Coal Stockpile 269 8.601
Warehouse Pad r37 4.385
Topsoil Area Push with Dozer 646
TOTAL 40.247 Yd'



LILA CANYON MINE
TOPSOL & CONSTRUCTION ACTIVITY RECORD

December 24. 2008 (Mel Coonrod & Matt Serfustini)

The following activities were observed during this visit:

1. Fill material was being removed ftornthe stormwater detention pond' Some

topsoil still remains to be removed flom the pond area'

2. Work on portal access road was proceeding'
3. Topsoil was being removed from employee parking. area'

4. Topsoil had beeniemoved from west end of coal pile area'

PHOTOGRAPI{S
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LOOKING SOUTH TOWARDS TOPSOIL STORAGE AREA



MATERIAL REMOVED FROM TOPSOL STORAGE SITE



soIL PROFILE ON PORTAL ACCESS ROAD LOOKING NORTH, TAKEN
ADJACENT TO PRIOR PHOTOGRAPH



TOPSOI REMOVAL SOUTII END OF'EMPLOYEE PARKING LOT

fi rytfi #*r

ION LOOKING NORTII



SOUTH OF LOADOUT STATION LOOKING SOUTH

SOIL PROFILE AT TIIE SAME LOCATION AS TIIE TWO PREVIOUS
PHOTOGRAPTIS
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EMPLOYEE PARKING AREA LOOKING SOUTH



December 30. 2008(Tom Paluso)

The following activities were observed during my site visit:
1. Fill material was being removed from portal access road. Contractor was

working on side slopes on the portal access road.
2. Topsoil was being removed from employee parking area and delivered to the

topsoil storage area.
3. Contractor was breaking large rocks on west end of coal storage pile. The large

rocks were being reduced to make it easier to obtain necessary compaction with
fill material being deposited in this area.

PIIOTOGRAPIIS

,r. , "- - .rdtri,br. L. ,,. *I"

TOPSOI REMOVAL FROM EMPLOYEE PARKING AREA



LOOKING SOUTHWEST OVER PROJECT AREA



Januarv 7. 2009 (Tom Paluso)

The following activities were observed during site visit:
1. Contractor was transporting topsoil from office area to topsoil site.
2. Portal access road grade was being lowered northeast of employee's parking area.
3. Hydraulic hoes were working on portal area.

The stormwater detention pond still has approximately 15 percent of the topsoil to be
removed. This material is located in the southeast corner of the pond. According to
Shane Campbell this material was intentionally left to provide work during bad weather
conditions. Shane also mentioned that topsoil removal at the warehouse site should
probably start on January 15 or 16.

PHOTOGRAPHS

TOPSOI REMOVAL FROM OFFICE AREA
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The following activities were observed during site visit:
Large boulders are being crushed to make gravel for this project.
Boulders are being stockpiled at future coai stockpile site. ih.r" boulders will be
crushed into gravel.

3. Work on the portal area is still in progress.

PIIOTOGRAPHS

1.
2 .

l 4



CRUSHED GRAVEL PILE



Januarv 28.2009 (Tom Paluso)

The following activities were observed during site visit:
1. Removing material from north end of parking lot.
2. Removing topsoil from stacking tube area.
3. Employee parking lot grading.

PHOTOGRAPHS
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Januarv 29.2009 (Tom paluso)

The following activities were observed during site visit:
I
2
J

Removing material from north end of parking lot.
Removing topsoil from stacking tube area.
Employee parking lot grading.

PHOTOGRAPHS

S'h}ffii*jW
TOPSOI PROFILE BY STACKING TUBE ARBA
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The following activities were observed during site visit:
Removing topsoil from shop-warehouse area.
Completing work around silo area.

I.
2.

PIIOTOGRAPT{S
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LOOKING sourHEAsr FROM srlo AREA, ToPSo[ rs BErNG
COLLECTED
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Februarv lE.2009 (Tom paluso)

The following activities were observed during site visit:
l. Removing topsoil from small Stormwater Detention pond.
2. Removing remaining topsoil from large stormwaterDetention pond.
3. Working on final grade for portal Access Road

PIIOTOGRAPIIS

SIGN LOCATED BY CONSTRUCTION OFFICE & NEAR SMALL
STORI\{WATER DETENTION POND

UtahAmerican Energy, lttc,
HORSE CANYON il,|INE PART "B"

Lila Canyon Mine
cARB0tf, |JT84520 #C 00il013
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COLLECTING TOPSOIL AT SMALL SRP
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NORTHEAST SOIL PROFILE
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SOUTIIEAST SOIL PROF'ILE
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1-

SEDIMENTATION AND DRAINAGE CONTROL PLAI\

Introduction

The Sedimentation and Drainage Control Plan for the Lila Canyon Mine has been
designed according to the State of Utah R645- Coal Mining Rules, November 1,1996.
All design criteria and construction will be certified by a Utah Registered Professional
Engineer.

This plan has been divided into the following three sections:

Design of Drainage Control Structures for the Proposed Construction

Design of Sediment Control Structures

Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project will consist of the following:

(a) This is a new site construction. All areas proposed for disturbance will be sloped
to drain to surface ditches and/or culverts where runoff will be carried to two
sediment ponds. All minesite drainage controls and watersheds are shown on
Plate 7-5 "Proposed Sediment Control Map".

The majority of undisturbed runoff will be diverted around the minesite and./or
beneath the sediment pond #l by properly sized culverts. Undisturbed diversion
culvert UC-l, is located on the northwest end of the site. This diversion will
allow the majority of undisturbed runoff from the Right Fork of Lila Canyon to
bypass the mine area beneath sediment pond #1. All undisturbed diversions are
designed to carry runoff from a 100 year - 6 hour precipitation event. UC-l is
oversized at 60" diameter.

1)

2)

3)

(b)
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DESIGN OF DRAINAGE CONTROL STRUCTURES

Design Parameters:

2.1 Precipitation
2.2 Flow
2.3 Velocity
2.4 Drainage Areas
2.5 Slope Lengths
2.6 Runoff
2.7 Runoff Curve Numbers
2.8 Culvert Sizing
2.9 Culverts
2.10 Main Canyon Culvert - Outlet Structure
2.l l Ditches

Tables:

Table 1 Undisturbed Watershed Summary
Table2 Disturbed Watershed Summary
Table 3 Watershed Parameters
Table 4 Runoff Summary - Undisturbed Watershed (Not Draining to Pond)
Table 5 Runoff Summary - Watersheds Draining to Sediment Pond
Table 6 Runoff Control Structure - Watershed Summary
TableT Runoff Control Structure - Flow Summarv
Table 8 Disturbed Ditch Design Summary
Table 9 Disturbed Culvert Design Summary
Table 10 Undisturbed Culvert Design Summary

Figures:

Figure I Culvert Nomograph
Figure 2 Rip-Rap Chart
Figure 3 Disturbed Ditch Typical Section
Figure 4 Trash Rack - Culvert Inlet - Tlpical Section
Figure 4A UC-l Culvert Outlet
Figure 7.26 Design of Outlet Protection - Barfield et al.
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2.2 Flow

Peak flows, flow depths, areas and velocities were calculated using the computer program
"Office of Surface Mining Watershed Model", Storm Version 6.21 by Gary E. Mclntosh.
All flows are based on the SCS - TR55 Method for both SCS 6-hour and NOAA Type II,
24-hour storms.

Time of concentration of storm events were calculated for each drainage area using
the SCS upland curve method included as part of the Storm software. For the
undisturbed areas UA-l and UA-4 the watershed tlpe was set at forested and the curve
condition was set at bare ground. For UA-5, UA-6a and UA-6b and all DA watersheds,
the watershed type was set as disturbed and the curve condition was set at bare ground.

Velocify

Flow velocities for each ditch structure were calculated using the Storm computer
program with Manning's Formula:

Y : I.49 pzr3 5 t/3

n

Velocity (fps)
Hydraulic Radius (ft.)
Slope (ft. per ft.)
Manning's n; Table 3.1,p.159,

"Applied Hydrology and Sedimentology for Disturbed Areas", Barfield, Warner &Haan,
1983.

Note: The following Manning's n were used in the calculations:

Structure Manning's n

V:
R:
S :
n :

Culverts (cmp)
Unlined Disturbed Area Ditches

0.025
0.035
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Runoff from the 100 year - 6 hour precipitation event in the canyon below the minesitehas been calculated at 52.32 cfs, including sediment pond overflow.

7-26,Design of Outlet protection -
ydrology and Sedimentology for Disturbed
lased on the figure, the apron should be a
to 9', with a}.lo/o slope. The proposed
Cequate time for velocity reduction. Theuq19" slope is kept 

1t 0.r%. Rip-rap size is conservatively placed ui 12"
will be placed to a depth of r.5 bro and will be praced on a 6,, rayer of 2,,
Rip-rap will also be placed on the 

"2H:lv 
side ,iop", to the height of the

lf the apron. This rip-rap apron has been
rergy from flow velocities of a 100 year - 6
rent. The drain rock filter bed will also serve
, to add an additional element of stability,
I apron. (See Figure 44. for construction

details)' The natural channel below the culverfhas a gradient of approximately 7.76%.
When the flow is routed from the culvert across the apron to the natural cha6el, thevelocity is reduced ft_om 4.79 fps at the culvert outlet to 1.50 fps at the outlet of the apron.(See culvert outlet Rip-Rap Apron Flow velocity calculations in Appendix 1.)

It should be noted that these calculations are based on a 100 )rear _ 6 hour event.

10
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TABLE 1

Undisturbed Watershed

Right Fork Lila Canyon

Sediment Pond

Sediment Pond

DD-20

Sediment Pond

Sediment Pond

Left Fork Lila Canyon



Lila Ganyon Mine Januarv 2oo1

TABLE 1

Undisturbed Watershed Summarv

Watershed Drains To Final

UA-1 UC-1 Right Fork Lila Canyon

UA-2 DD.2 Sediment Pond

UA-4 Sediment Pond Sediment Pond

UA-5 Sediment Pond

UA-6a DD-12 Sediment Pond

UA-6b DD- l1 Sediment Pond

UA-8 ASCA Area Left Fork Lila Canyon

t2



TABLE 4

Runoff Summary
Undisturbed Watersheds (Not Draining to Ponds)

Watershed 1 0 y r . / 6 h r .
Peak Flow - cfs

25 yr. I 6br.
Peak Flow - cfs

l 0 0 y r . / 6 h r .
Peak Flow - cfs

l0 yr.  /  24\u.
Peak Flow - cfs

I0yr.  I  24hr.
Volume -

ac.ft.

UA-I 7.03 10.33 20.47 25.45 6.9r

A-8

0 . 1 4 0. r8 0.26 0.14 0.03
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TABLE 5

Runoff Summarv
Watershed Drainage to Sediment pond

Watershed
l 0 y r . / 6 h r .

Peak Flow-cfs
25 yr. / 6lu.

Peak Flow-cfs
l0yr.  /  24hr.
Peak Flow-cfs

l0 yr. / 24hr.
Volume-ac-ft

Undisturbed Watersheds draining to pond #l

UA-2 2 . t l 3 . 1 1 6 . 1  I 0.52
UA-4 3 . 1 4 4.65 9.20 0.74
UA-5 1 . 2 8 1.64 2.41 0.22
UA-6a 0.47 0.60 0.95 0.r2
UA-6b 0.10 0 . 1 3 0.2r 0.03

_ Dist'ntbed Walqrsheds draining to pond #1
DA-la 0.22 0.26 0.37 0.04
DA-Ib 0.20 0.24 0.33 0.04
DA-lc 0 . 1 I 0.r4 0.  l9 0.02
DA-2a 0.6r 0.73 1.03 0 . 1 I
DA-2b 0.09 0.10 0 . 1 5 0.02
DA-2c 0.04 0.05 0.08 0.01
DA.3 0 . 1 1 0.14 0.2r 0.03
DA-4a 0.06 0.08 0 . 1  I 0,02
DA-4b 0.07 0.08 0.12 0.01
DA-4c 0.42 0.5 r 0.71 0.07
DA-5a 0.05 0.06 0.09 0.01
DA-5b 0 . 1 1 0.14 0.21 0.03
DA-5c 0.29 0.35 0.49 0.05
DA-6a 0.09 0.12 0 . 1 8 0.02
DA-6b 1.60 2.06 3.27 0.28
DA-6c l . l 8 r .52 2.40 0.21
DA-7 1.98 2.39 3.36 0.31
DA-8a 0.10 0.12 0 . 1 9 0.02
DA-8b 0.36 0.47 0.74 0.06
DA-8c 0.40 0.52 0.81 0.08
DA-9 0.04 0.05 0.07 0.01
DA-IO 2. r9 2.65 3.73 0.33
DA.l I 0.52 0.63 0.89 0.09
DA-13a 1.46 1.76 2.47 0.23
DA-13b 0.23 0.30 0.47 0.04
DA-13c 0.  l9 0.24 0.38 0.03
TS-1 0.65 0.96 1.90 0.15
POND 1 . 1 8 1.42 1.99 0.22
TOTAL 268. 2 +4.9+17
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TABLE 6

Runoff Control Structure
, Watershed Summary

Structure Type Contibuting Watersheds/Structures

uc-1

DD-la

DD-Ib

Culvert UA-l, anPortal,sedimentpondOverflow

Ditch DA-la

Ditch DD-la, DA-lb, UA-6b

DC-2

DD-1c

Culvert DD-1b

Ditch DC-2, DA.IC

DD-2a

DD.2b

DC-I

Ditch DA-2a,UA-2

Ditch DD-2a,DA-2b

Culvert DD.2b,UA-2

DD-2c

DC-3

Ditch DC-1, DA-2C

Culvert DD-2c

DD-3 Ditch DA-3

DC-4 Culvert DD-3

DD-4a Ditch DA-4a

DD-4b

DC-20

Ditch DD-4a,DC-4. DA-4b

Culvert DD-4b

DD-4c Ditch DeC-20, DA-4c
pc-9

DD-5a

Culvert DD-4c

Ditch DA-5a

DD-5b

DC-5

Ditch DD-Sa, DA-5b

Culvert DD-5b

DD-5c Ditch DC-5. DA-5c

DC-10 Culvert DD-5c, DC-9

DD-6a Ditch DC-3, DD-lc,DA-6a
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DD-12 & 19 does not exist.

TABLE 6

RunoffConhol Structure
, Watershed lqrilnary

Structure Twe Contributing Watersheds/Structures

DD-15a Ditch DA-15a

DD-l5b Ditch DD-15a, DA-l5b

DC-I9 Culvert DD-lsb

DD-l6a Ditch DA-l6a

DC-I5

DD-16b

Culvert DD-l6a

Ditch DC-15, DA-l6b

DD-l7a

DC-16

Ditch DA-17a

Culvert DD-l7a

DD-l7b Ditch DC-16, DC-I4,DA_l7b

DC-I7 Culvert DD-17b, DD-16b

DD-18a

DC.18

Ditch DA-l8a

Culvert DD-l8a

DD-l8b Ditch DC-18, DA-l8b

DD-20 Ditch DC-8, UA-5*



DD-20 receives discharge from DC-8 during high flows which may overflow DD-8b and DD-8c and UA-5

23
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TABLE 7

Runoff Control Structure
Flow Summary

Structure Tlpe 10yr. / 6hr.
Peak Flow-cfs

lDyr.I 241v.
Peak Flow-cfs

25yr. I 6hr.
Peak Flow-cfs

100yr. / 6h.
Peak Flow-cfs

uc-l* Culvert 35 .  6 554.017 38.82 49.8609

DD-la Ditch 0.22 0.37 0.26

DD.1b Ditch 0.52 0.91 0.63

DC.2 Culvert 0.52 0.91 0.63

DD-lc Ditch 0.63 1 . 1 0 0.77

DD-2a Ditch 2 ; t2 7 . 1 4 3.84

DD-2b Ditch 2.81 7.29 3.94

DC-I Culvert 2.8r 7.29 3.94

DD-2c Ditch 2.85 7.37 3.99

DC-3 Culvert 2.85 t . )  | 3.99

DD-3 Ditch 0 . 1 1 0.21 0. r4

DC-4 Culvert 0 . 1 1 o.2l 0.14

DD-4a Ditch 0.06 0 . 1 I 0.08

DD-4b Ditch 0.24 0.44 0.30

DC-20 Culvert 0.24 0,44 0.30

DD-4c Ditch 0.66 t . l 5 0 .81

DC-9 Culvert 0.66 1 . 1 5 0.81

DD-5a Ditch 0.05 0.09 0.06

DD.5b Ditch 0 . 1 6 0.30 0.20

DC.5 Culvert 0 .16 0.30 0.20

DD-5c Ditch 0.45 0.79 0.55

DC.lO Culvert l . l  I 1.94 1.36

DD-6a Ditch 2.94 7.55 4 . t l
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DD-12 & 19 d not exist.
* UC-lflow values includes sum of peak flows for UA-l from Table 4 and 25yr-6hr Sediment Pond I peak
flow of 268. 2 cfs & Fan Portal flow from Table 5.

TABLE 7

RunoffConhol Structure
Flow Summarv

Structure Type l0yr. / 6hr.
Peak Flow-cfs

l0y t .  /24 fu .
Peak Flow-cfs

25yr.l 6fu.
Peak Flow-cfs

l00yr. / 6hr.
Peak Flow-cfs

DD-15a Ditch 0.26 0.44 0.31

DD-lsb Ditch 0.66 1 . 1 1 0.79

DC-19 Culvert 0.66 1 . 1 1 0.79

DD-16a Ditch 0 . 1 1 0 , 1 9 0.14

DC.I5 Culvert 0 . 1 I 0 .19 0.14

DD-16b Ditch 0.17 0.29 0.21

DD-l7a Ditch 0.31 0.53 0.38

DC-16 Culvert 0.31 0.53 0.38

DD-l7b Ditch 1 . 1 5 1.96 1.39

DC.17 Culvert r .32 2.25 1.60

DD-18a Ditch 0.06 0.10 0.07

DC-18 Culvert 0.06 0.10 0.07

DD-l8b Ditch 0.39 0.66 0.47

DD-20 Ditch 5.12 t3.22 7.69

26



TABLE 8 (Continued)

Disturbed Ditch Desisx Summarv

Ditch DD-l7a DD-17b DD-18a DD-l8b DD-20

Slope (%) 2.68 4.12 2.86 3.54 4.88

Length (ft.) 485 97 t75 650 1 1 4
t J t

Manning's No. 0.035 0.03s 0.035 0.035 0.035

Side Slope (H:V) 2 : l 2 : 7 2 : l 2 : 1 2 : 1
*Bonomwidrh (ft.) 0.00 0.00 0.00 0.00 0.00

Peak Flow 10/6 (cfs) 0 .31 l . l5 0.06 0.39 5.72

Peak Flow 10/24 (cfs) 0.53 r.96 0 . 1 0 0.66 13.22

Flow Depth (ft.) 10/6 0.29 0.44 0 . 1 6 0.30 0.78

Flow Depth (ft.) 10124 0.36 0.54 0 . 1 9 0.37 t .07

Flow Area (ft.1 t0/6 0 . 1 7 0.39 0.05 0 . 1 8 t .23

Flow Area (ft.\ t0/24 0.26 0.59 0.07 0.27 2.30

Velocity (fps) 10/6 1 .80 2.93 L22 2 . t l 4.66

Velocity (tps) l0l2a 2.05 3.35 r .39 2.41 5.75

Rip-Rap Req'd (Y/IrI) N N N N N

Rip-Rap Dro

Note: Slope/Lengths from Plate 7-2.

32
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TABLE 10

Undisturbed Culvert Design Summary

Culvert UC-1

Min. Slope (Yo)** 0.50

Length (ft.) 480

Manning's No. 0.02s
Peak Flow 10/6 (cfs)* 35. 46

Peak Flow 100/6 (cfs)* 49. 09

Diam. Proposed (ft.) 5.00

Velocity (fps) 100/6 4 .  9 t
* Note: Peak flow values include 25 year6 hour flow from Sediment Pond I (see Tables 4 andT).
** Pipe slope from Plate 7-6a.



DESIGN OF' SEDIMENT CONTROL STRUCTURES

Design Specifications:

!i:at 
tfr 

#{,Con 
srruc tion Sp ec i fi c ati ons for S edim enrari on pond

Sediment pond Volume
Sediment pond Sumrnary

3 .1
3.2
3.3
3.4

Tables:

Table il
Table l2a
Table t2b
Table t3a
Table t3b

Figures:
Figure 5.4
Figure 5.15

Sediment pond Design
Sediment pond #l - Stug, Volume DataSediment pond#2_ Stug" V"il;;;;;Sedimenr pond #t _ Std" pir.fr*g1il","
Sediment pond #2 _ Staie nir.i-ar!" il"t"

^D,enth 
of 2-yea46_hour rainfall _ Barfield et al.Slope-effect Chart _ Barfield et al.

)
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3.1 Design

a)

and Construction Specifications for Sedimentation Pond

All construction of sedimentation ponds will be performed under the direction of
a qualifi ed, registered professional engineer.

The sediment pond #1 will be located in an existing low area where the Right
Fork of Lila Canyon passes beneath the existing road. The existing road fill and
culvert will be removed, and the pond embankment (road fiIl) will be
reconstructed and compacted. The existing culvert will be replaced with UC-l
which will extend approximately 300'up the Right Fork of Lila Canyon. This
culvert will be equipped with an inlet section and trash rack, and will allow
undisturbed runoff and treated access road drainage to pass beneath the sediment
pond. The majority of the pond will be in an existing channel area, and is
therefore considered incised.

The pond will be equipped with a culvert riser principal spillway with an
oil skimmer, adecant, and a second culvert riser emergency spillway with an oil
skimmer. Both spillways will discharge to the oversized (60") CMP culvert
running beneath the pond.

The area of pond constructed shall be examined for topsoil, and where present
removable quantities, such soil shall be removed separately and stored in an
approved topsoil storage location.

In areas where fill is to be placed for the pond impoundment structures, natural
ground shall be removed to at least 12" below the base of the structure.

Native materials shall be used where practical. Fill will be placed in lifts not to
exceed 6" and compacted prior to placement of next lift. Compaction of all fill
materials shall be atleastglo/o.

Rip-rap or other protection (culverts, concrete, etc. ) will be placed at all pond
inlets to prevent scouring. Rip-rap will consist of substantial, angular (non-
slaking) rock material of adequate size.

Decanting of the pond, as required, will be accomplished by use of a decant pipe
with an inverted inlet as shown on Plate 7-6. Samples will be collected prior to
decanting of the pond. If the quality of the water meets the requirements of the
U.P.D.E.S. Permit, decanting will proceed. Discharge samples will be collected
as per the approved U.P.D.E.S. Discharge Permit.
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Sediment Pond #1 Desien

1. Use 1.90" for l0 year - 24hour event.

4.17 ac-ft (r)

3. Sediment Storage Volume
USLE 0.9491 ac-ft.lyr. x 32 yrs. : 21.&590 ac-ft

4. Total Required Pond Volume
4.17 +  Z t .  90  : 76.027 ac-ft

5. Peak Flow (25 yr. - 6 hr. event)*: 28.22 cfs Q)

6. Pond Design Volume @ Principle Spillway:
(See Table 12a)

8.060 ac-ft

TABLE lla

his includes flow fromUA-5 withinmine boundary. There is apossibility
that this undisturbed area may be needed if the surface facilities were to be expanded.

a possibility that UA-5 may be needed if the surface facilities were to be expanded.
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TABLE 12a

Sediment Pond #1
Stage/Volume Data

Elevation Area
(sq. ft.)

Volume
(aesq. ft.)

Acc. Volume
(ac. ft.)

Remarks

58 29 0 0 0. 00 Bottom of Pond

5830 5740
2870

0.ffi07

s83 1 l7 r90 1t465 0.33

s832 23370 2028
0

0.75e_79

5833 26160 24765 1 .  36

5834
28250

227025 t.ffi99 Sediment Cleanout Level 5833.6

5835 30120 29185 32.Q66 Decant 5834.6 - 2.52 ac-ft

5836 32020 31070 13.?f37

5837 3 4020 33020 54.13 Detention Storase - 4.17 ac-ft

s838
36060

63s040 4.0693

5839 38160 37 rr0 s.7

5840 40330 39245 86.e.669 Principal Spillway

5841 2620 t47 5 97.+164 Emergency Spillway

5842 44910 43765 ffi8. 4

5843 47 160 6035 9.70 Top of Embankment

50



a)

b)

c)

e)

Llla Ganyon Mine

3.4 Sediment pond Summarv

d) The pond inlets will be protected from erosion, and the spillways will discharge intothe natural drainages ini controlled manner.

The ponds are temporary, and will be removed upon final reclamation of theproperty.

The ponds will be constructed according to the regulations and under supervision ofa Registered, professional Engineer.

ned to contain the disturbed area (and
n a 10 year-24 hour precipitation event,
)rage capacity. Runoff to the ponds will be
r described in the plan.

:1 is calculated
heproposed se have a
I the principal spillway), which is more
ediment Pond #2 is calculated at 0.43 acre
. The proposed sediment pond,iffi
cre feet (at the principal spillway), which is

The ponds will meet a theoretical detention time of 24hours. Both are equippedwith a decant, a culvert principal spillway and a curvert emergency spillway. Anydischarge from the ponds wilibe in accoidance with the approved upDES permit.
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DESIGN OT' DRAINAGE CONTROL STRUCTURES
F'OR

RECLAMATION

Reclamation Hydrology:

4.1 General
4.2 Reclamation Area Drainage Control

Table 14 Final Reclamation - Drainage Areas Contributing to Structures
Table 15 Final Reclamation - Drainage Structure Flow Summary
Table 16 Final Reclamation - Reclamation Structure Design Parameters
Table 17 Final Reclamation - Reclamation Structure Flow Calculations

Figures 5 Filter Fence Construction
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final reclamation plans for the sedimentation pond areas will be submitted prior to
commencement of final reclamation of this area.

The remainder of culvert UC- 1 will be removed, and the natural channel restored through
the sediment pond #I area. The sediment pond structures will also be removed, the pond
areas regraded as necessary and reseeded. The pond #1 embankment will remain as a
permanent feature, since the existing (and proposed future) road through the area passes
over the embankment.

Following the successful establishment of vegetation and when effluent standards are met,
the sediment ponds will be removed. The same methodologies relative to recontouring, top
soil application and seeding will be utilized in grading and revegetating the pond areas as
outlined in Chapterc 2,5, and Appendix 5-8.

The pond embankment will be narrowed to facilitatethe even character of the Lila Canyon
Road. The 60 inch bypass culvert (UC-l) will be removed to within six feet of the road
embankment. A newly formed channel will be constructed at an approximate four percent
grade to intercept the inlet of the culvert at its intersection of the road. The road
embankment and associated new channel will be armored by the Operator with an
underlalmrent of filter gravel, with D50-30 inch rip-rap. The new areaof disturbance
including the newly formed channel will have top soil spread in and around the rip-rap.
The Operator will use the same seeding and mulching methods described in Appendix 5-8
will be used on this area as well. See Figures 4an# for a detailed design.
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Materiat Turf E.07 69.72 23.72 12.56 Sandy Loam 0.09

Soll Tegt Results
very
Low

Low tfcdlum t{lgh Very Hfgh Recommrndatlong

Nftntc-tlitrogcn
ppm N

20.55 x apply 60 fbs of N/ac

Selenlum
pom Sc

1.63

Boron
pom B

0.45

Sallnlty-ECe
dSi/m 8.40 x sallnlty a problem br moet

crops
Moisture

Yo 113 bar
10.72

Molsturc
o\o 1F bsr

2.60

Molfirre
Vo Avall.

8.A

SAR-Sotlium
Absorptlon Raflo

6.67 x no sodlum hazard

Celclum-SAR
ppm ca 552.00

Magneeium SAR
ppm Mg

344.50

Sodlum 8AR
PPm Na

814.08

Sultur
olD S

0.02 apply 20 lbs of S/ac

Ca Carbonate
ToCaCg3

6.33

Totrl N
DDm buelN 0.00

Acld€ase pot
tone/1000 tons

u.32 No Problem



Plant and Animal Science
Depaftment

Name Utah American Energy

P.O. Box 910

East Carbon Utah
City State zip

Notes:

BRTGHAM YOUIIIG UNTVERSITY
Soil and Plant Analysis Laboratory

255 WIDB
Provo, UT 84602

807422-2747

SOIL TEST REPORT Date:
AND

RECOMMENDATIONS Telephone:

Fax:

fqtto PZ

+ vxo

30-Jul-09

435-8884000

435-888-4002

$ample

ldentiflcatlon
Grop to

be grown
pH o/o Sand % silt o/o Glay

$oll

Texture

Gation
Exehange
meq/{OOrl

7o Organlc

Matter

Sample 1 Turf 7,71 49.36 18.08 32.56 Sandy Clay
Loam

lloll Test Results Very
Low

Low Medlum Hlgh Very Hlgh Recommendations

Nitrate-Nitrogen
ppm N

2,37 X apply 120lbs of N/ac

Total Nitrogen
ppm total N

451.20 X

Selenium
ppm Se

0.75 X

Salinity-ECe
dS/m

8.00 X salinity a problern for most
crops

Carbon
% Carbon

2.24

% Moisture
-1l3 bar

12.95

% Moisture
-15 bar

7.37

% Available
Moisture

5,58



BRIGHAM YOUNG UNIVERSITY
Soll and Plant Analysis Laboratory

255 W|DB
Provo, UT 84602

8,||1-422-2147
Plant and Animal Science

Department

Name

Street

Utah American Energy SOIL TEST REPORT
AND

RECOMMENDATIONS
P,O. Box 910

Date:

Telephone:

Fax:

30-Jul-09

435-888-4000

435-888-4002East Carbon Utah 84520
City State Ztp

Notes: On the firstdata set thatwEs sent,ffi was incorrect, which made the sodium

$wtu

$" $$$

Sample

ldentlflcatlon

Grop to
be grown

pH 7o $and % silt Yo Clay
Soil

Texture

Gatlon
Exchange
meo/{OOq

% Organlc
Matter

Sample 1 Turf 7,71 49.36 18.08 32.56 Sandy Clay
Loam

Soil Test

SAR-Sodium
extreme sodium hazard exists

Calcium-SAR
ppm Ca

Neutralizing Pot.
Tons/CaCO3

Acid Base Pot.
Tons/CaCO3

no fertilizer needed

absorption ratio too fow.



BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysls Laboratory

255 WIDB
Provo' UT 84602

801-422.2147
Plant and Wildlife Sciences

Depailment

Name Utah American Energy, lnc.

Street 794 N. 'C'Canyon Rd.

East Carbon UT 84520
City State Zip

SOIL TEST REPORT
AND

RECOMMENDATIONS

;/ - ,. i$.' . . ^ . i ; - . , .  '

!\ r',t , t.

. r "  . !

i; lt'.tt'5
, t::.. +r+,'

i,*ny.r{: /{*t '*,.i''

Date:

Telephone:

Fax:

28-Och09

435-8884000

435-8884002

Sample

ldentilicatlon

Crop to
be grown

pH % $and % silt o/" Clay
Soil

Texture

Gatlon
Exchange
meo/lOOq

7o Organlc

Garbon

Sample 1 Turf 7.65 50.72 29,72 19.56 Loam 1.36

Soil Test Results
Yery
Low

Low Medium Hlgh Very Htgh Recommendatlons

Nitrate-Nitrogon
ppm N

2.46 X apply 120 lbs of N/ac

Selenium
ppm Se

0.74

Boron
ppm B

5.09

Salinity-ECe
dS/m

9.20 X salini$ a problem for most
crops

Moisture
o/o 113 bar

12,84

Moisture
% 15 bar

6 .14

Moisture
% Avail.

6.70

SAR-Sodiurn
Absorption Ratio

12.66 x potentiaf sodium hazard

Calcium-SAR

PPM CA
5s0.40

Magnesium SAR
ppm Mg

427,52

Sodium SAR
ppm Na

1635.84

Sulfur
ppm s

0.68

Ca Carbonate
%CaCO3

1 1 . 3 6

Total N
ppm total N

385.20

Acid-Base pot.
tons/1000 tons

92,36 no problem

Notes:



BRIGHAM VOUNG UNIVERSITY
Soil and Plant Analysls Laboratory

255 WIDB
Provo, UT 84602

801-422-2147
Plant and Wildlife Sciences

Department

Utah American Energy

t t /

t t 7

Name

Street P.O. Box 910

SOIL TEST REPORT
AND

RECOMMENDATIONS

t frl{

1 5-Jan-1 0

435-8884000

435-888-4002East Carbon
City

Notes:

State zip

5 en1 L"

Date:

Telephone:

Fax:

Sample

ldentlflcatlon

Grop to
be grown

pH % $and % silt "/" Clay
Soil

Texture

Gatlon
Exchange

meq/{OOq

% Organic

Matter

Sample 4 Turf 7.71 45.08 41.80 13.12 Loam

Soil Test Results
very
Low

Low Medlum Hlgh Very High Recommendatlons

Nitrate-Nitrogen
ppm N

4.32 X apply 120lbs of N/ac

Total Nitrogen
ppm total N

134.60 X

Selenium
ppm Se

0 . 1 5 X

Salinity-ECe
dS/m

3 . 1 0 X no salinity problem

Carbon
% Carbon

2 .12

% Moisture
-1l3 bar

13.06

% Moisture
-15 bar

3.58

% Available
Moisture

9.48



BRIGHAM YOUNG UNIVERSITY
Soil and Plant Analysis Laboratory

255 W|DB
Provo, UT 84602

8|,1-422-2147
Plant and Wildlife Sciences

Depaftment

Name Utah Ame.rican Energy _
Street P.O. 8ox 910

East Carbon Utah
zip

SOIL TEST REPORT
AND

RECOMMENDATIONS

Date:

Telephone:

Fax:
City

fn/,4 r'/

r$o/ 
' 2

15-Jan-10

435-8884000

435-8884002

Sample

ldentlf icatlon

Grop to

be grown
pH 7o Sand o/o Sllt "/o ClaY

Soil

Texture

Gation

Exchange

mes/{00q

o/o Organlc

Matter

Sample 4 Turf 7.71 45.08 41.80 13.12 Loam

$oil Test Results
very
Low

Low Medium High Very High Recommendations

SAR-Sodium
Absorption Ratio

4.99 X no sodium hazard

Calcium-SAR
ppm ca

159.84

Magnesium SAR
ppm Mq

186.88

Sodium SAR
ppm Na

394.24

Ca Carbonate
%CaCO3

1 1 . 4 8

Neutralizing Pot,
Tons/CaCO3

114.80 X

Sulfur
%Sulfur

o.44 X

Acid Potential
Tons/CaCO3

13 .59 X

Acid Base Pot.
TonsiCaCO3

101.20 X Very good

Boron
ppm B

1 . 1 4 X no fertilizer needed

Notes:



BRIGHAM YOUNG UNIVERSITY
Soll and Plant Anatysis Labo ratary

255 WIDB
Provo, UT 84602

841422-2792
Plant and Wildlife Sciences

Department

t  t '  , t (
Jt*//4 C 4

f

6atqf anaftuiu

Name

Street

Utah American Energy SOIL TEST REPORT
AND

RECOMMENDATIONS
P.O. Box 910

Date:

Telephone:

Fax:

1 S-Jan-1 0

435-8884000

435-8884002East Carbon 84520
City zip

Sample

ldentlf ication

Grop to be
grown

pFf 7o Sand % sitt "/" Clay
Soll

Texture

Gatlon
Exchange
meo/lOOq

o/o Organlc

Matter

Sample 5 Turf 7.53 19.44 55.44 25.12 Silt Loam

$oil Test Results
very
Low

Low Medium High
very
Hlqh

Recommendatlons

Nitrate-Nitrogen

PPm N
1.50 X apply 120lbs of N/ac

Total Nitrogen
ppm total N

212.90 X

Selenium
ppm Se

at2 X

Salinity-ECe
dS/m

5.20 X salinity a problem for sensitive
crops

Carbon

7o Carbon
2.42

% Moisture
-1l3 bar

13.85

% Moisture
-15 bar

6.64

% Available
Moisture

7.21

Notes:



BRIGHAM YOUNG UHIVERSITY
Soil and Plant Analysis Laboratory

255 WIDB
Provo, UT 84602

8A'.422-2147
Plant and Wildlife Sciences

Depaftment

Name Utah American Energy

Street P.O. Box 910
East Carbon Utah 84520

City State zip

Notes:

SOIL TEST REPORT
AND

RECOMMENDATIONS

Date:

Telephone:

Fax: 435-888-4002

9*/b- #5

C oatf lfwfvta

15-Jan-1 0

435-8884000

Sample

ldentification

Grop to be
grown

pH % Sand % sirt a/o ClaY
Soll

Texture

Gation
Exchange

meq/fOOs

7o Organic

Matter

Sample 5 Turf 7.53 19.M 55.44 25,12 Silt Loam

Soll Test Regults
very
Low

Low Medium l{igh
very
Hish

Recommendatlons

SAR-Sodium
Absorption Ratio

'1.71 X no sodiurn hazard

Calcium-SAR

PPm Ca
542.72

Magnesium SAR
ppm Mg

832.00

Sodium SAR
ppm Na

273.92

Ca Carbonate
%CaCO3

17.93

Neutralizing Pot.
Tons/CaCO3

179.30 X

Sulfur
%Sulfur

0.03 X

Acid Potential
Tons/CaCO3

0.91 X

Acid Base Pot.
Tons/CaCO3

178.40 X Very good

Boron
ppm B

3.60 X no fertilizer needed



Soll Test
Nitrate-Nitrogen
Selenium
Boron
Salinig-ECe
Moisture %.3
Moisture % 15
Moisture % Avail
SAR-sodium
Calcium-SAR
Magnesium $AR
SodiumSAR
Sulfur
Ca Carbonate
Total N
Acid-Base Pot.

Test 1
50

Sandstone
20.55

1,53
0.45
8.40

10.72
2.50
8.22
6.67

552.00
344.50
814.08

0.02
6.33
0.00

64.32

Test 2
420

Mudstone
2.37
0.75
1.73
8,00

12.95
7.37
5.58

25.22
302.24
1?.5.44

2073.60
0.50
8.30

451.20
67.41

Test 3
710

MudstonelSilts
2.46
0.74
5.09
9.20
2.84
6 .14
6.70

12.66
550.40
427.52

1635.84
0.68

11 .36
385.20
92.36

Test4 TestS
8M #2 cover materiaf

Sandstone Loam
4.32 1.50
0 .15  0 j2
1 .14  3 .60
3.10 5.20

13.06 13.85
3.58 6.64
9.48 7,21
4.99 1.71

159.84 542.72
186.88 832.00
394.24 273.92

0.44 0.03
11.48 17.93

134,60 212.90
101.20 178.4A

:  . .  . . ;  t .;;.-
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Chapter 7

7OO. HYDROLOGY

710.Introduction

7 11 . General Requirements

711.100

711.200

711.300

711.400

711.500

The existing hydrologic resources of the proposed Lila Canyon
Mine area are detailed under section 72A.

The proposed operations and potential impacts to the
hydrologic balance are described in SectionsT2S and 730. -

All methods and calculations utilized to achieve compliance
with hydrologic design criteria and plans are described in
Section 740 and AppendixT-4.

Appl ica ble performance standards

Reclamation hydrology is described in Section 76A and in
AppendixT-4.

712. All cross sections, maps and plans required by R645-3 01-722 as
appropriate, and R645-301-731 .700 have been prepared and certified
according to R64S-3A1 -512.

713. lmpoundments will be inspected as described under Section 514.300:

A professional engineer or specialist experienced in the construction of
impoundments will inspect the impoundment.

Inspections will be made regularly during construction, upon completion of
the construction, and at least yearly until removal of the structure or release
of the performance bond.

The qualified, registered professional engineer will promptly, after each
inspection, provide to the Division, a certified report that the impoundment
has been constructed and maintained as designed and in accordance with
the approved plan and the R645 Rules. The report will include discussion

Page -1-



Horse Ganyon Mine - Lila Ganyon Extension UtahAmerican Energy Inc.

of any appearances of instability, structural weakness or other hazardous
conditions, depth and elevation of any impounded waters, existing storage
capacity, any existing or required monitoring procedures and instrumentation
and any other aspects of the structure affecting stability. (See AppendixS-2
for the inspection form).

A copy of the report will be retained at or near the mine site.

There are no impoundments at this site subject to MSHA, 30 CFR 77.216'
therefore, weekly inspections are not required.

lmpoundments not subject to MSHA, 30 CFR 77.216 will be examined at
least quarterly by a qualified person designated by the operator for
appearance of structural weakness and other hazardous conditions.

720. Environmental Description

721. General. The following information will present a description of the existing,
pre-mining hydrologic resources within the proposed permit and adjacent
areas. This information will be used to aid in determining if these areas will
be affected or impacted by the proposed coal mining activities.

The proposed Lila Canyon Mine is located, in the southwestern portion of the
Book Cliffs in Emery County, Utah, approximately 2 miles south of the old
Horse Canyon Mine, formerly operated by Geneva Steel Company. The
proposed mining will be in the Upper (and possibly Lower) Sunnyside Seam
of the Blackhawk Formation.

Existing hydrologic resources of the area consist of: Surface water resources
- intermittent by rule with ephemeral flow streams; and Groundwater
resources - springs and seeps and perched, isolated aquifers. These
resources have been evaluated using hydrologic data from the Horse
Canyon Mine, water level piezometers, and seep/spring inventory data of the
proposed mine and adjacent areas. Plates 7-1 andT-lAshowthe locations
of the surface drainages, springs and seeps, and piezometers.
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Horse Canygn Mine - Lila Ganyon Extension UtahAmerican Energv Inc.

722. Gross Sections and Maps

722.100 Subsurface Water. The locations where subsurface water,
including springs and seeps, have been identified are presented on Plates
6-1 and 7-1 and data results are included in Appendix 7-1. Relevant cross
sections of subsurface water, geology, and drill holes are shown on Plate 6-
1 . Where sufficient data are available, the seasonal head differences are
presented on contour maps (see Figure 7-2A) and on a piezometer
hydrograph plot (see Figure T-28).

722.200 Surface Water. Location of all streams and stockwatering ponds
or tanks in the area of the mine are shown on Plate 7-1. There are no
perennial streams, lakes or ponds known to exist within the proposed permit
or adjacent areas.

A new diversion work was thought to have been constructed by the BLM in
2004 at the confluence of the Right Fork of Lila Canyon and Grassy Wash.
Water from this diversion was directed to the stock pond located in Section
28,T.16 S., R 14 E. Figure 1 in Appendix 7-9 shows the location of the
diversion and the alignment of the diversion channel to the stock pond. Also,
the location of the overflow channel back to Grassy Wash is also presented
on the figure. However, the BLM was not involved in the pond
improvements. Recent site investigation 2006 shows that the diversion
structure described in Appendix 7-9 has been breached and no flow now
reaches the pond from Grassy Wash. No other ditches or drains are known
to have been constructed in the area of the mine.

7223A0 Baseline Data Locations. Locations of all baseline data monitoring
points are shown on Plate 7-1 . Baseline water quality and quantity data is
included in Appendix 7-1.

722.400 Water Wells. Three wells and three piezometers have been
identified in the permit and adjacent areas. Two wells are located within the
alluvium of lower Horse Canyon Creek. Three water piezometers were
drilled in the area, IPA #1 , IPA #2 and IPA #3, to monitor mine water levels.
Drill hole S-32 was drilled and converted to a water monitoring hole by Kaiser
in 1981 . The details of these wells and piezometers are discussed in Section
724.100 of the application. The location of all these wells and piezometers
is shown on Plate 7-1. No information on any other wells has been
identified.

722.500 Gontour Maps Contour Maps of the proposed disturbed area and
mining areas are included as Plates 5-2A, 5-28,7-1 andT-2. These maps
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Horse Ganyon Mine 'Lila Ganyon Extglsion UtahAmerican Enerqy Inc.

use U.S.G.S. based contours and accurately represent the proposed permit
and adjacent areas. Disturbed area maps present greater detail from low-
level aerial photography, for greater detail, and are tied to relevant U.S.G.S.
elevations to ensure correlation between the maps.

723. Sampling and Analysis
All water quality analyses performed to meet the requirements of R645-301-
7 23 th rou g h R645-3 01 -T 24 .300, R645-3 A 1 -7 24.500, R645-30 1 -7 25th rough
R645-301-731 , and R645-3A1-731 .210 through R645-301-731 .223 will be
conducted according to the methodology in the current edition of "standard
Methods for the Examination of Water and Wastewate/' or the methodology
in 40 CFR Parts 1 36 and 434. Water quality sampling performed to meet the
requirements of R645-301-723 through R645-301-724.300, R645-301-
724.50A, R645-301-725 through R645-301-731, and R645-301-731.210
through R645-301-731 .223 will be conducted according to either
methodology listed above when feasible. "standard Methods for the
Examination of Water and Wastewater" is a joint publication of the American
Water Works Association, and the Water Pollution Control Federation and
is available from the American Public Health Association, 1015 Fifteenth
Street, NW, Washington, D.C. 20030.

724. Baseline Information
This section presents a description of the groundwater and surface water
hydrology, geology, and climatology resources to assist in determining the
baseline hydrologic conditions which exist in the permit and adjacent areas.
This information provides a basis to determine if mining operations can be
expected to have a significant impact on the hydrologic balance of the area.

724.100 Ground Water Information. This section presents a discussion of
baseline groundwater conditions in the permit and adjacent areas. The data
set consists of piezometer, spring and seep inventory data, mine discharge,
and mine inflow information from the abandoned Horse Canyon Mine.
Appendices 7-1 and 7-6 provide data through the 2002 sampling period. All
of these data and other recent data are available in the DOGM electronic
database. The data, provided in Appendices 7-1 and 7-6 and the DOGM
electronic data base, were obtained from multiple sources, including (but not
limited to) on-site sampling efforts, the Horse Canyon Mine P.A.P. filed by
Geneva Steel and annual reports, U.S. Geological Survey publications, and
various consultant reports. Since not all monitoring parties were required to
adhere to UDOGM or SMCRA rules, the laboratory parameters varied
between reports. However, the data are still considered valid and
appropriate for determining baseline conditions within the permit and
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adjacent areas. The location of the sampling points are presented on Plates
7-1 and 7-1A.

History of Data Collection. The U.S. Geological Survey conducted a water
quality study in Horse Canyon from August 1978 until September 1979
during the time that U.S. Steel operated the mine. Samples were taken
monthly from the Horse Canyon Creek and analyzed for most major ions and
cations and field parameters. Metals, eight nitrogen species and other minor
chemical constituents were taken on a quarterly basis or less.

Between January 1981 and April 1983, basefine water quality data was
collected for four surface water/spring sites B-1 , HC-1 , RF-1 and RS-2, and
3 UPDES Discharge Points, 001 (Mine Discharge), 002 (Mine Discharge)
and 003 (Sewer Plant) , on the Horse Canyon permit area. Between 14 and
19 samples were taken and analyzed during the monitoring period
depending on the site. The parameters that were analyzed were derived
from Section 783.16 in the regulations. DOGM monitoring guidelines were
not in force at that time.

Two other sites, RS-1, and RS-2, were sampled once a year during 1978,
1979, and 1980 and analyzed for most major chemical constituents. In
addition, springs H-1 , H-6, H-18, and H-21 were sampled once by JBR and
analyzed for the major constituents in 1985. Third quarter data for 1989
were collected for B-1 , HC-1 , RF-1 , and RS-2 and sampled for most of the
parameters in DOGM's guidelines.

Sample sites B-1 , HC-1 , RF-1 and RS-2, along with the UPDES Discharge
Points 001A and 0018, have been monitored quarterly since 1989 in
accordance with the approved water monitoring plan for the Horse Canyon
Mine (Part A). The results of this monitoring have been submitted to the
Division each year with the Annual Report and or have been entered into the
Divisions electronic data base.

Baseline monitoring was also conducted on the proposed Lila Canyon Mine
extension area by Earthfax Engineering in 1993-1995. Some 60 sites were
identified and monitored. This data is presented in Appendix 7-1.

The operational water monitoring program committed to the permit
application was implemented in July, 2000. Data will be collected from new
monitoring sites L-1-S through L-4-S. L-s-G has yet to be installed. These
sites are typically dry and no quality data has been gathered as yet. Sites L-
6-G through L-10-G have been monitored for baseline in 1993, 1994, and
1995. These sites, along with piezometers IPA-1, IPA-2 and IPA-3, were
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monitored in December 2000 to determine if they were still viable and to
establish a current baseline that will be continuous with operational
monitoring.

Sites L-11-G and L-12-G were added in October 2001 to replace sites L-6-G
and L-10-G. Sites L-13-S, L-14-S, L-15-S, and L-18-S are being used to
determ i n e flow cha racteristics of the W ill ia ms D raw Wash, Wash below L-12-
G, Little Park Wash, and Stinky Springs Wash.

Sites L-6-G, L-10-G and L-15-S were determined to either provide no flow
data or data that was less representative than the replacement sites and will
be suspended from sampling in the 1't quarter of 2003.

Wells. The wells in the mine area consist of two water supply wells, three
water level piezometers, and an exploration borehole converted to a
monitoring well.

Two wells are located within the alluvium of lower Horse Canyon Creek, near
the Horse Canyon Mine. These wells area completed in the aerially small,
alluvial aquifer at the mouth of Horse Canyon which contains groundwater
likely collect from infiltration of surface flows from the upper Horse Canyon
area. As indicated in Section722.400, thewell located nearthe main Horse
Canyon surface facilities, identified as Horse Canyon well on Plate 7-1A, is
still open, although not operational at this time. The well was investigated
and it was determined that it would not be useful as a piezometer. The
pump is sitting on the top of a concrete cap encapsulating the top of the well.
The site could not be used as a piezometer without removing the pump. This
well will be donated to the College of Eastern Utah as part of the Post Mine
Land Use Change. The well located near the road junction, identified as
MDC well on Plate 7-1A, is an abandoned well owned by Minerals
Development Corporation. This well has been sealed to the operator's best
knowledge. No hydrologic data is presently available from either of these
wells.

Three water level piezometers were drilled as part of plans to access the
Kaiser South Lease by l.P.A. These piezometers were designated IPA-1 ,
IPA-2 and IPA-3, and are located in the Lila Canyon Permit area (see Plate
7-1). IPA monitored these sites for water depth from 7194 to 4/96. These
monitoring results are included in Appendix 7-1 and monitoring points and
measured water levels are shown on Plate 7-1 . lt should be noted that the
monitoring of these holes was done over the 2 314 year period to provide
baseline data for the South Lease by l.P.A. Monitoring of water depths at
these points by UtahAmerican commenced in December2000 and continued
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through present. As indicated by the data in Appendix 7-1 , the water levels
in the holes show very little fluctuation. Levels change from less than 1 .2'to
a maximum of 21.2'over an eight year monitoring period. Figure 7-2A and
7-2H^ present the seasonal fluctuations of the water levels as contour maps
and hydrographs. Using these water levels, an estimate of the projected
water level assuming that the zones from the individual piezometers are
connected is shown on Plate 7-1 and the monitoring results are included in
Appendix 7 -1 - Baseline Monitoring.

The piezometers were installed to provide depth of water only. lt is
impossible to drop a bailer 1000 feet and withdraw a water sample without
contaminating the sample. lt has been suggested that sampling pumps be
installed on these wells. AppendixT-11 discusses the difficulties of using
pumps and bailers in these piezometers. Due to limited pump capabilities
in a 2-inch diameter well such sampling is not feasible. Therefore the depth
and diameter of the piezometers holes make it impossible to use them for
baseline quality sampling.

Drif l holes S-26, S-27, S-28, and S-31 were cased in 3" PVC pipe with
bottom perforations forwater monitoring; however, cement seals were faulty,
allowing the PVC pipe to fill with cement. Drill hole 5-26 was reported dry in
the week prior to cementing.

It has been reported by Kaiser that holes within one and one-quarter miles
east of the cliff face were drilled with air, mist and foam and did not detect
any water in the subsurface with the exception of drill hole S-32. No
apparent increase in fluid level could be attributed to groundwater inflowfrom
these holes, some of which were open for two weeks. Exploration drill
holes in the South Lease property south of Williams Draw did not encounter
groundwaterwithin 1 to 1 .25 miles of the coal outcrop. Exploration drill holes
in the South Lease property, south of Williams Draw, did not encounter
groundwater within 1 to 1 .25 miles of the coal outcrop.

S-32 is located approximately three miles south of Lila Canyon and is
separated from Lila by at least two known fault systems. The drill log along
with the Chronology of Development and Pump tests are included in
Appendix 6-1 . Water levels measured are shown in the "'Chronology of
Development". Water quality analysis for S-32 is also included in Appendix
6-1 . These water quality data are representative of the completion zone of
the well (Upper Sunnyside Coal Seam and zone beneath the coal). The
location of S-32 is shown on Plate 7-1. The Permittee visited S-32 in 2002
and attempted to measure water levels, but found that piezometer S-32 was
unusable.
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Spring and Seep Data. JBR Consultants Group (1986) conducted a spring
and seep invento ry of the Horse Canyon area during the fall of 1985. During
the studY, ne springs or seeps were located within the disturbed areaor near
the proposed surface facilities. Within and adjacent to the permit area, 19
springs and seeps were found. Flows occurred from either sandstone beds
located over shales or from alluvium. The flow rates from the springs varied
from less than 1 gpm to about 10 gpm. Table 7-1 shows the flow rates and
field data for each site. Sample results are listed in Appendix 7-6.

Based on the data, nine of the springs occurred from alluvial deposits in the
stream channels or in colluvium. Nine of the remaining springs discharge
from sandstone located above less permeable shale. Spring (H-92) was
developed by excavating into bedrock. The discharge from this spring is
through a pipe.

An additional spring and seep survey was conducted in the area, including
the proposed Lila Canyon Mine area, by Earthfax Engineering in 1993
through 1995. Results of this survey are included in Appendix 7-1 of this
permit. This is the most consistent and most recent data; therefore, this data
has been used for baseline monitoring in Appendix 7-1 .

All of the spring and seep sites identified from the various surveys are
presented on Plate 7-1A. The geologic source for the springs can be
determined by comparing Plates 6-1 and 7-1 and 7-1A. Additionally, the
elevation of the sampling points can be estimated from the topographic base
map. All groundwater use (seeps and springs) within the permit and
adjacent areas is confined to wildlife and stock watering.

It should be noted that a number of sample sites and monitoring holes have
been noted in previous submittals. Sites A-26 and A-31 were mentioned in
the Horse Canyon Mine Plan; however, these sites were drilled in 1981, and
no data is available as to location and/orwater quality data. These sites are
considered non-usable for this plan. Sites H-21A, H-218, H-18A, H-188,
HC-1A and an unidentified spring 1000' southwest of HCSW-2 have been
mentioned; however, no sample data or pertinent information is available for
these sites, and they have been removed from Plates 7-1 andT-1A. Plates
7-1 and 7-1A have therefore been revised to show only seep/spring and
other pertinent hydrologic data points for which adequate, reliable data is
available for the plan.

Water rights for the mine and adjacent areas are addressed in Section
722.200 of this P.A.P.
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Spring lD Temp (C")

1985 Spring an

Conduct.
(umhos.)

Table 7-1
d Seep Survey Results

Flow Occurrence
(gpm)

Use

H-1

H-2

H-3

H-4

H-5

H-6

H-7

H-8

H-9

H-10

H - 1 1

H-13

H-14

H-18

H-19

H-20

H-21

H-22

H-92

7

1 0

I

1 0 . 5

I

9.5

1 2

1 1

1 1

9.5

1 1

7

7

8

1 4

1 4

5

8 . 1 950

8 . 0  1 1 1 1

7.7 1229

7.7 1359

7 .9 1366

7 .6 1985

7.8 1997

7 . 7  1 9 1 9

7.9 2150

7.8 1227

7 .1 1596

7.5 2040

7 .9 1381

8.2 645

8.3 777

8.3

8.3

SS over
Shale

Colf uvium

Alluvium

Colluvium

Alluvium

SS over
Shale

SS

SS

Alluvial

Alluvial

Alluvium

Colluvium

SS over
Shale

Alluvium

SS over
Shale

SS over
Shale

SS over
Shale

SS over
Shale

SS over
Shale

wildlife

wildlife

wildlife

wildlife

wildlife

cattle

cattle

wildlife

cattle

cattle

cattle

cattle

cattle

wildlife

developed

none

wildlife

none

none

Sampled

yes

no

no

no

no

yes

no

no

no

no

no

no

no

yes

no

no

yes

no

no

2

<<1

1

1

1 0

< 1

< 1

2

1

2 .5

4.5

2

I

3 .5

2.5

6

1

<<<1
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Mine Inflow Information. Based on the historic record, water was
encountered underground in the Horse Canyon Mine, resulting in outflows
from portal areas of approximately 0.2 cfs or 90 gpm. The size of the flows
from pumping or from old portal discharges is more the result of the large
size of the mine (approx. 1500 ac), rather than the result of intercepting a
localized high flowing aquifer. lf the flow is distributed over the mine area,
the average inflow is about 0.6 gpm per acre. The water encountered was
likely discharge from perched aquifers or saturated sandstone lenses
encountered during mining, not uncommon in mines in the Blackhawk
Formation.

According to mining records of U.S. Steel (previous owner), groundwaterwas
monitored within the Horse Canyon mine in several locations. Generally, the
underground flows occurred from roof drips or areas where entries
encountered sandstone lenses. As discussed in the Blackhawk Formation
description, the inflows were similar to inflows found in other mines along the
Book Cliffs. This is thought to represent an interception of an isolated
saturated zone in the subsurface. Generally, a saturated, perched
sandstone lense which overlies the coal seam is intersected by the mining
operation. This provides a flow path forthe isolated water in the sandstone
lense to drain into the mine. Over time as the volume of water in the
sandstone lense decreases, the rate of discharge also decreases.
Eventually, the inflow ceases as the available water in the lense is fully
drained. This drying up of the inflow is indicative of a very limited recharge
to the deep strata in area, which is consistent with the known horizontal and
vertical hydraulic conductivity of the Blackhawk Formation.

Flows which issued from rock slopes and gob areas, where roof collapse
may have occurred, were also small. These area would have exposed
numerous points for inflow from sand stone lenses, roof bolts, and fractures
within the formation. Therefore, it would be likely that if there were large
amounts of water stored within the formation, the inflows from these area
would have been significantly greater. The lack of these flows from these
areas of the mine are a further indication that limited water was stored in the
formation and that the recharge to the formation from overlying strata was
also limited.

During the period from 1957 to 1962, or exploration test entry was mined
south from the Geneva Mine into the Lila Canyon Area. This entry
encountered in-place water, which was allowed to collect in short cuts made
into the down dip entry which was sufficient to keep excess water from
working areas. The exploration entry was terminated when the Entry fault
was encountered (see Plate 7-1). More than two months was spent drilling
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to ascertain the nature of the fault and locate the coal seam. During this
period, there is no mention in the records of excess water or that water was
encountered in the Entry fault area.

There is no estimate of water quality retrieved while mining the exploration
entry other than mentioned above. However, water flow and seeps were
reported to be in the range of 1 to 24gpm.

Only when the mine neared the Sunnyside Fault was significant water
encountered. The water was initially pumped for use in the water supply
system forthe mine. When inflows increased beyond in-mine needs, to keep
the workings nearthe Sunnyside Fault from flooding, the mine pumped water
collected from this area from the workings during the period 1980 through
1983, prior to suspending operations. The devetopment plan for the mining
within the Lila Canyon extension is planned to avoid the Sunnyside Fault.
Therefore, the amount of water to be encountered underground will be
limited.

The rate of inflow into the Horse Canyon Mine is not precisely known. In
U.S. Steel's Permit Application Package (PAP) (19S3) they estimated the
average discharge from the mine to be 0.2 cfs. Lines and Plantz (1981, p.
32) also estimated the discharge from the mine to be 0.2 cfs and mentioned
that the discharge was intermittent. lt is not known, however, if this
represents a constant average flow or the average flow rate during discharge
periods. The mine was using an unknown volume of water within the mine
for dust suppression and other operational needs.

According to the l.P.A. Mining and Reclamation Plan for Horse Canyon,
Kaiser Coal re-entered the mine in 1986. They found that at the intersection
of the Main Slope and 3'd level, atthe rotarycardump, therewaswaterin the
bottom of the dump. The water level in the dump was described in the Horse
Canyon P.A.P. as being "about 30 feet below the floor (personnel
communication, 1990)". U.S. Steel monitoring site 2 Dtp, a sump where
water collected, is very nearthis location and has an elevation of 5,827 feet.
Therefore, the water level in the rotary dump would be at a tevel of about
5,800 feet. No other water levels were obtained during 1986.

In 1993, BXG also re-entered the Horse Canyon Mine. They reported water
levels at the rotary car dump at approximately 5870. lt is not known if this
reported level was for the same locations, but it is assumed to be the close
to the same location. Due to the extended period without pumping, this
water level is probably representative of the level of water collected in the
rest of the mine. Therefore, to be conservative, it is assumed that the
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Geneva exploration entries driven south from the Horse Canyon Mine into
the proposed Lila Canyon mining area do contain water since the tunnels
elevation is approximately 5855 feet.

The Horse Canyon Mine has been closed and the surface area reclaimed.
With no significant inflow to the old workings, no discharges are occurring
from any of the portal areas nor are expected in the future. lt is known
however, that water has collected in the old entries. As future mining
activities, for the proposed Lila Canyon Mine, will be occurring near this area
of collected water in the old exploration entry workings, it is likely that some
of this waterwill be intercepted bythe proposed Lila Canyon Mine (see Plate
7-1). Water may then have to be pumped from the mine. Because of
undulating floor and unknown void areas, it is impossible to determine the
amount of water that would be pumped. The rate of pumping, if any, would
be determined by the water discharge system design. All water discharged
from the mine would be discharged at UPDES Site # 002A which is Site L-5-
G, and will meet all UPDES standards. DOGM has specified planning to
include a mine discharge of S00 gpm maximum.

An inspection of the Horse Canyon area following mining has shown no
diminution of reasonably foreseeable use of aquifers. Since mining ceased
in 1983, subsidence should have occurred within two years. However, no
deterioration of the aquifers in the area was identified. Mining has not yet
begun on the Lila Canyon site; however, since the structure and groundwater
regime is similarto the Horse Canyon area, no diminution ordeterioration of
groundwater resources is expected in this area.

As the mining in the Lila Canyon Mine will be from the same seam and the
adjacent strata are the same and the over and underburden are the same,
occurrences of ground water in the Lila Canyon Mine are expected to be
similar to the Geneva Mine (Horse Canyon). The water quality is expected
to be the same as the water encounter in the Horse Canyon Mine. Samples
taken underground from the Horse Canyon Mine (MRP part "A" Appendix Vl-
1) to the north of the Lila Canyon Mine and from well S-32 (MRP part "8"
Appendix 7-1) by Kaiser to the south of the Lila Canyon Mine show the
water from the level of the coal seam to be a calcium, sodium-sulfate type
water. Therefore, it is f ikely that the water from the strata between these two
points from the same strata will be very similar.

Inflows of water encountered while mining are expected to reduce to seeps
or dry up in a short period of time. lf a significant water inflow is
encountered, the water, which is not needed for underground operations, will
be collected, treated as necessary, and pumped to the surface for discharge
under the terms of the UPDES permit.
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Groundwater Systems. In the Lila Canyon Lease area, the groundwater
regime consists of two separate and distinct multilayered zones. The upper
zone consists of the Wasatch Group which includes of the Colton Formation,
the undifferentiated Flagstaff Limestone-North Horn Formation, and the Price
River Formation. These formations contain groundwater in isolate, perched
aquifers. These perched zones are classified as aquifers because they
supply groundwater in sufficient quantities for a specific use (as specified by
R645-100-200). The lower zone consists of the Blackhawk Formation
(where the coal seams are located). This formation consist of low-permeable
strata which contain groundwater in isolated saturated zones. Based on the
definition in the State coal mine regulations (R645-100-200), there is no
aquifer in the lower saturated zone, because the water is not developed for
a specific use nor does the strata transmit sufficient water to supply water
sources. Additionally, there is no discharge from this zone along any fault
or fracture or in any adjacent canyons. The two zones are separated by the
Castlegate Sandstone. This zone is a porous, fairly clean sandstone.
According to Fisher, et.al. (1960), the Castlegate Sandstone does not have
any shales, clays, siltstones, or mudstones. The lower zone is underlain by
the Mancos Shale, a very impermeable marine shale.

Geologic conditions in the permit and adjacent areas are described in detail
in Chapter 6 of this P.A.P. Though discussed in several publications forthe
general Book Cliffs area, formal aquifer names have not been applied to any
groundwater system in the permit and adjacent areas because the geometry,
continuity, boundary conditions, and flow paths of the groundwater systems
in the area differ somewhat from the general published discussions.
However, the data do suggest that groundwater systems in each of the
bedrock groups are sufficiently different from each other to justify the
informal designation of groundwater systems based on bedrock lithology.
Thus, the informal designation of the Upper zone - Colton, Flagstaff/North
Horn, and Price River and the Lower zone - Castlegate, Blackhawk, and
Mancos groundwater systems is adopted herein.

The majority of groundwater in the permit and adjacent areas generally
occurs within isolated, perched aquifers in the upper zone overlying the coal-
bearing Blackhawk Formation. In the lower zone groundwater occurs in
isolated saturated zones in the Blackhawk Formation. Hydrogeofogic
conditions within the permit and adjacent areas are summarized below:

Upper Groundwater Zone
Colton Formation. The Colton Formation outcrops in the northeast portion
of the permit and adjacent areas. This formation consists predominantly of
fine-grained calcareous sandstone with occasional basal beds of
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conglomerates and interbeds of mudstone and siltstone. Data presented in
Pfates 7-1 and 7-1A and Appendices 7-1 and 7-6 indicate that 16 springs
issue from the Colton Formation within the permit and adjacent areas. The
elevations and location of these springs vary greatly within the formation,
indicating that the springs are isolated from each other and that they are not
part of one aquifer.

Waddell et al. (1986) evaluated the discharge of springs in the formation for
the period of June to September 1980. The measured discharge rate
generally declined during the 4-month period of evaluation. This suggests
that the groundwater system has a good hydraulic connection with surface
recharge and that most of the annual recharge quickly drains out of the
system. The limited flow indicates that the recharge is limited to small areas
above the spring and not to a deeper groundwater syustem.

Groundwater issuing from the Colton Formation has a totaf dissolved solids
("TDS") concentration of 300 to 600 mg/l (as measured by specific
conductance and laboratory analyses of TDS). The pH of this water is
slightly alkaline (7.5 to 8.1). Insufficient data are available to describe
seasonal variations in these parameters.

The water is a calcium-magnesium-bicarbonate type (see AppendixT-1).
The data also indicated total iron concentrations of <0.04 to 4.89 mg/|. Total
manganese concentrations ranged from <0.01 to 1.29 mg/|.

Undifferentiated Flagstaff-North Horn Formation. The Flagstaff-North Horn
Formation outcrops across much of the northern and central portion of the
permit area. This formation consists of an interbedded sequence of
sandstone, mudstone, marlstone, and limestone. Most springs and a major
portion of the volume of groundwater discharging from the permit and
adjacent areas issue from the Flagstaff-North Horn Formation. According to
Plates 7-1 andT-1Aand Appendices 7-1 andT-6,36 springs issue from the
Flagstaff-North Horn Formation within the permit and adjacent areas.

Groundwater discharge rates for springs issuing from the Flagstaff-North
Horn Formation are greatly influenced by seasonal variations in precipitation
and snowmelt, with most discharge corresponding to the melting of the
winter snow pack during the spring months. Discharge is highest following
the spring snowmelt and decreases to a trickle by the fall (Appendices 7-1
and 7-6). Many springs issuing from the Flagstaff-North Horn Formation
have been noted to dry up each year.

Waddelf et al. (1986), found that most of the annual recharge to the
Flagstaff-North Horn Formation drains out of the system within about two
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months, while the remainder of the annuaf recharge drains out prior to the
next snowmelt recharge event.

The groundwater regime in the Flagstaff-North Horn Formation appears to
be influenced predominantly by the combined effects of lithology and
topographic expression. Because the Flagstaff-North Horn Formation forms
the upland plateau of the permit and adjacent areas, this formation is
capable of receiving appreciable groundwater recharge from precipitation
and snowmelt.

Waddell et al. (1980) concluded that the Flagstaff-North Horn groundwater
system consists of isolated, perched water bearing lenses rather than a
continuous perched aquifer. They indicate that approximately 9 percent of
the average annual precipitation recharges the Flagstaff-North Horn
groundwater system and that recharge water entering the Flagstaff-North
Horn Formation moves downward until it encounters low permeability lenses
of shale or claystone layers in the lower portion of the formation, where
almost all of the water is forced to flow horizontally to springs.

Data presented in Appendices 7-1 and 7-6 indicate that groundwater issuing
from the Flagstaff-North Horn Formation has a TDS concentration range of
400 to 700 mg/|. This water tends to be slightly alkaline and, similar to
conditions encountered in the overlying Colton Formation, is of the calcium-
mag nesiu m-bicarbonate type.

The data presented in Appendices 7-1 and 7-6 indicate that the total iron
concentration of groundwaterdischarging from springs in the Flagstaff-North
Horn Formation is generally less than 0.04 to 0.15 mg/|. Total manganese
concentrations in Flagstaff-North Horn groundwater are generally less than
0.03 mg/|. These data do not exhibit seasonal trends.

Price River Formation. The Price River Formation consists of interbedded
mudstone and siltstone with some fine-grained sandstone and carbonaceous
mudstone. Within the permit area,17 springs have been found issuing from
the Price River Formation as indicated based on data presented in Plates 7-1
and 7-1Aand Appendices 7-1 andT-6. Flows from these springs are limited
in quantity and generally show a seasonal decrease with time, being high in
the spring and reduce to very low or dry conditions in the summer. Such
fluctuations indicate that these springs originate from limited recharge areas.
Therefore, these springs are also part of a series of isolated, perched
saturated zones or lenses and not part a regional aquifer system.
Transmissivity in the Price River Formation is estimated by Waddell (1986)
to be 0.07 ft2lday or 0.00013 ftlday. Based on specific conductance
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measurements collected from these springs, the TDS concentration of water
issuing from the Price River Formation varies from about 750 to 850 mg/|.
The water is slightly alkaline, with a pH of 7.9 to 8.9.

Lower Zone
Castlegate Sandstone. The Castlegate Sandstone consists of a fine- to
medium-grained sandstone that is cemented with clay and calcium
carbonate. The outcrops of this sandstone form prominent cliffs in the area.
No springs were identified in this formation, suggesting that it is not a
significant aquifer. The absence of springs is of great significance, since this
formation is situated between the overlying Upper groundwater zone (in the
Colton, Flagstaff/North Horn, and Price River Formations) and the underlying
lower zone (in the Blackhawk Formation). This lack of springs indicates that
there is separation between the upper and lower groundwater zones. Most
likely this zone is the result of two factors: 1) clay horizons in overlying
formations inhibit vertical recharge from groundwaters in the Flagstaff-North
Horn Formations, and 2) the exposed recharge area of the Castlegate
Sandstone is limited primarily to areas of steep cliff faces.

Blackhawk Formation. The Blackhawk Formation underlies the Castlegate
Sandstone and consists of interbedded sandstone, siltstone, shale, and coal.
The lower Sunnyside coal seam, to be mined by UtahAmerican, is located
in the upper portion of the Blackhawk Formation.

Across the formation, with the exception of the Sunnyside Sandstone, most
of the individual sandstone bodies are discontinuous. This results in areas
that are saturated; i.e. sandstone lenses; and areas that are dry; i.e. siltstone
and shale sections. This discontinuous nature results in the typical pattern
found in the mines of the Wasatch Plateau and the Book Cliffs. For this
upper portion of the Blackhawk Formation, no regional aquifer has been
identified. As mining advances an isofated area of saturation (perched
aquifer) is encountered by the entry or by roof bolting or fractures due to
subsidence. As the water from these isolated saturated zone drains into the
mine it starts at an initially high rate and over time as the limited extent of the
zone is emptied, the rate of flow decreases. Some zones which are laterally
connected are able to reach a consistent inflow which is a balance for the
recharge to the system with the outflow to the mine entry.

The hydraulic conductivity of the lower zone is believed to be about 0.01 to
0.02 fllday, similar to values reported by Lines (1985) from the Wasatch
Plateau for similar lithologies. Structural dip in the Lila Canyon area is about
6 to 7 degrees to the east. The gradient of the lower zone in the Horse
Canyon lLila Canyon area is probably less than 2 degrees.
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The IPA water level piezometers (Plate 7-1) were completed within the first
formation with identifiable water below the coal seam, the Sunnyside
Sandstone of the Blackhawk Formation. EarthFax Engineering supervised
the drilling of the monitoring bore holes for lPA. In all three piezometers,
immediately below the coal seam, a mudstone layer was encountered.
Above the mudstone layer no significant water had been identified. Betow
the mudstone layer, a sharp transition to a sandstone layer was
encountered. This sandstone layer was identified as the Sunnyside
Sandstone. Water was identified as occurring from the sandstone layer in
each of the piezometers. According to the EarthFax completion logs, the
screened zones in the piezometers were located within the Sunnyside
Sandstone layer and a cement-bentonite seal was placed from the top of the
sandstone layer to the ground surface of the piezometer. Thus, the water
level measured in the piezometers is indicative of the conditions found within
the sandstone layer.

Data collected from the piezometers (AppendixT-'l) indicate that the water
in the sandstone is under pressure. In IPA I , the water level is
approximately 590 feet above the completion zone. In IPA 2, the water level
is about 810 feet above the screened tevel. White, IPA 3 has a water level
approximately 250 feet above the completion level.

Additionally, water levels in IPA 2 and3 varied by approximately 2feetduring
the period of July 1994 through April 1996, but showed no consistent trend.
f PA 1 showed a rise of 5.6 feet over the same period. Measurements
coffected in 2001 indicated that the water levels in IPA 2 and 3 were 1to2
feet higher than the last time it was measured nearly 5 years earlier, while
IPA 1 showed a riseof 16feet. Forthe period since 2001, notrend has been
identified for IPA 2 and 3, while IPA t has continued a slow increase.
Although an increase in water levels has occurred during the period of
record, this increase is not considered significant.

As the piezometers are completed in the same saturated zone, the
piezometric surface shows that groundwater in the Sunnyside Sandstone to
be moving to the northeast, into the Book Cliffs (see Plate 7-1). The gradient
of the piezometric surface is approximately 0.01 I ftlft. The seasonal
fluctuations between fall and spring are almost undistinguishable. Based on
the tabulated data (AppendixT-1), the fluctuation range is less than 0.5 feet
between summer and fall readings. Figures 7-1 and 7-2 attempt to show
these variations in contour map and piezometer hydrographs.

The water level piezometers show water levels above the lower zone
containing the coal seam in area of the mine. However, as reported in the
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Castlegate Sandstone section, flo springs or water bearing zones were
identified in the spring and seep inventories or in the drilling of the water level
piezometers in the formation. Therefore, indicating that the piezometer
monitored zones are under pressure and that the water identified in the
upper zone is perched and isolated from the lower groundwater zone.

While the water in the Sunnyside Sandstone is under pressure, there was no
indication during drilling that the coal seam was saturated. Similar conditions
have been identified in other mines in the Wasatch Plateau and the Book
Cliffs. lt is likely that the water within the Sunnyside Sandstone will not affect
mining unless the confining mudstone layer is breached.

It is possible that mining will intercept some water as it progresses down dip.
However, as discussed previously regarding mine water inflows to the Horse
Canyon Mine, it is expected that water quantities and quality will be similar
to that encountered in the Horse Canyon Mine. While some pumping is
likely for water from the isolated saturated zones within the lower
groundwater zone; since the water in the upper groundwater zone appears
to be perched aquifers 2A0 to 500 feet above the coal seams, ro adverse
effects on usable surface sources are expected.

No springs have been identified as issuing from the Blackhawk Formation
(see Appendices 7-1 and 7-6 and Plates 7-1 andT-1A).

The quality of groundwater in the Blackhawk Formation is characterized by
the water quality of data collected from inflows to the Horse Canyon Mine,
which is completed in the lower portion of the Blackhawk Formation. Both
mines will be completed in the same coal zone. Therefore, the quality of the
water encountered in the Lila Expansion is expected to be similar to the
water encountered in the Horse Canyon Mine. These data indicate that
Blackhawk Formation groundwater has a mean TDS concentration range of
1400 to 2400 mg/l and is of the calcium, sodium-sulfate type. These waters
are chemically distinct from groundwater in overlying groundwater systems.

Quality and quantity of underground water is the most difficult to ascertain
due to geologic variables such as faults, fractures, channel sands and
isolation of these particular features when water is encountered in order to
gain reliable samples. Underground water tends to be co-mingled with water
from other places in the mine and water pumped through the mines for mine
equipment and dust suppression. Thus, care needs to be taken to obtain
representative samples. Specific undisturbed water samples of the
subsurface inflows are not known to have been collected. However, the
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quality results reported in the Horse Canyon records are consistent with in-
mine samples from adjacent mines.

The dissolved iron concentration of groundwater flowing into the Horse
Canyon Mine has historically been less than 0.5 mg/l and is generally less
than 0.1 mg/l (see Appendices 7-1 and 7-6). The total iron concentration of
this water has historically been less than 0.7 mgtl and generally less than 0.1
mg/|. The total manganese concentration of Blackhawk Formation water (as
measured in the Horse Canyon Mine) has historically been less than 0.05
mg/l and is typicafly less than 0.03 mg/l (see Appendices 7-1 andT-6).

Mancos Shale. The Mancos Shale is exposed south and west of the permit
area. This formation is a relatively impermeable marine shale and is not
considered to be a regional or local aquifer. Groundwater samples collected
from two monitoring sites located in Stinky Spring Canyon approximately 2
miles southeast of Lila Canyon Mine have a TDS concentration in the range
of 2200 to 4200 mgll and are of the sodium-sulfate-chloride type (Appendix
7-1). The flow rate for these two springs is less than 1 gpm, indicating the
impermeable nature of the source formation. ln the 1981 baseline study for
the Kaiser Steel south lease permit document, Kaiser indicated that no
springs were identified below the coal seam along the face of the Book Cliffs.
Therefore, at that time, these springs were not flowing. Total iron
concentrations ranged from 0.35 to 11.8 mg/|. Total manganese
concentrations ranged from 0.05 to 0.29 mg/|. Chemical compositions of
other parameters are consistent with waters from the Mancos Shale in the
Book Cliffs area. The change in water type, from sodium-bicarbonate in the
overlying Blackhawk Formation to sodium-sulfate-chloride in the Mancos,
and the increased iron and manganese concentrations indicate that the Big
and Little Stink spring waters are not from the same source, but are isolated
waters from different recharge sources.

The two springs, which are located stratigraphically near the top of the
Mancos Shale, appear to be fault related. As shown on Pfate 7-1a, there is
an east-west trending fault zone that is located within the canyon where Big
and Little Stink Springs are located, referred to as the Central Graben. These
two springs are located on the southern side of the northern fault of the
graben. Due to the isolated nature of this graben block, being down dropped
relative to the surrounding strata, within the highly impermeable Mancos
Shale, it is unlikely that these springs are connected to any other water
sources within the permit area. Further, the water quality and flow of the
these springs, as discussed above, also indicate an isolated nature of the
waters. Based on these results, the waters from Big and Little Stinky Springs
are considered are from a localized, isolated saturated zone, but not part of
a regional aquifer or an extensive saturated zone.
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Recharge and Discharge Relations
Recharge in the permit and adjacent areas occurs from precipitation to the
exposed strata. Plate 7-1a shows the major zone of recharge. This
recharge area corresponds to the outcrop and exposure of the
Colton/Flagstaff-North Horn Formations. No perennial surface water streams
or surface water bodies exist within the permit or adjacent areas which
contribute water to the groundwater systems. The majority of infiltration is
a near surface occurrence into the alluviaf fills within the drainages. The
deeper sediments underlying the drainages (Blackhawk and Mancos) consist
of low transmissivity strata which would prohibit the vertical movement of
groundwater.

Recharge rates were calculated by Waddell and others (1986, p. 43) for an
area in the Book Cliffs. Waddell estimated recharge at about 9 percent of
annual precipitation. Lines and others (1984) indicate the mean annual
precipitation along the Book Cliffs in the area of the Horse Canyon Mines is
about 12 inches, indicating a recharge rate of just over 1 inch per year.

The recharge and discharge areas for local isolated, perched aquifers in the
upper zone (Colton, Flagstaff-North Horn and Price River Formations)
generally lie within the drainage areas of Horse and Lila Canyons. These
local systems are complex in that they are discontinuous and lenticular in
nature and highly dependent on topography. Recharge water from
precipitation or snowmelt enters the Colton or Flagstaff-North Horn
Formations and moves downward until it encounters low permeability shale
or claystone layers or lenses in the formations, where almost all of the water
is forced to flow horizontally to springs. The springs exhibits substantial
variability in discharge in response both to spring snowmelt events and to
drought and wet years. Discharge rates as great as 20 gpm have been
recorded from the springs during the high-flow season, and discharge rates
as low as 1 gpm are not uncommon during late summer. The effects of the
drought occurring in the late 1980s and early 1990s are clearly evident in the
flow records.

Recharge to the lower zone including the Castlegate Sandstone, Blackhawk
Formation, and Mancos Shale is of limited magnitude, due to the limited
area of exposure of the formations to steep outcrops and the presence of
low-permeability units in overlying North Horn and Price River Formations.
Additionally, the clay layers in the upper Blackhawk, which contain
approximately 80 percent clays, siltstones, mudstones, and shales, are all
highly restrictive to vertical groundwater movement (Fisher and others,
1960). Further, no surface water bodies are present to act a supply sources
to the deep ground water system.
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Recharge to the lower zone probably occurs primarily from vertical
movement of waterthrough the overlying formations and is probably greatest
where surface fractures intersect the topographic highs where the upper
zone formations outcrop. The rate of recharge to the lower zone is very
slow. The lack of a significant recharge source results in limited discharge
areas. The largest portion of recharge to the lower zone is in the Castlegate
Sandstone and upper member of the Blackhawk Formation with some
leakage from the upper zone where the greatest number of springs are
identified.

The Sunnyside fault zone is the major feature throughout much of the
Sunnysdie Mining District. Having a north-northwest strike, the fault zone
extends from West Ridge to the Horse Canyon Mine. South of the Horse
Canyon Mine the faults are not mapped at the surface. South of Horse
Canyon, the faults are believed to be east of the Lila Canyon extension.

Atthe south end of the Lila Canyon Extension, a series of east-westtrending
faults have been mapped. These faults form the structure known as the
Central Graben. The graben is a down dropped block retative to the
adjacent strata.

Faults may effect flow, direction and magnitude of both lateral and vertical
flows. However, the area is abundant with plastic or swelling clays that can
seal faults and fractures inhibiting both lateral and vertical flows. As
discussed in the mine inflow section, significant groundwater was only
encountered in the Horse Canyon Mine as mining approached the Sunnyside
fault zone. To prevent such inflows at the Lila Canyon extension, the mining
plan attempts to avoid the fault zone. Also, exploratory mining by U.S. Steel,
during the period 1952 to 1960, encountered the east-west trending Entry
fault in the proposed Lila Canyon area. After extensive exploration, no
significant water was encountered from the east-west trending fault.

Assuming mass-balance and stable hydrologic conditions, recharge will
equal discharge over the long term. The relatively rapid groundwater
discharge from the upper zone formations as compared with the underlying
lower zone formations suggest that the stratigraphically-higher water
discharges are local and are not hydraulically connected with the lowerzone.
Waddell et al. (1986) conclude that the perched nature of the upper zone
formations protect them from the influence of dewatering of the coal-bearing
zone unless the upper zone is influenced by subsidence.

Groundwater resources in the permit area are limited due to the small
surface area and low recharge rates. There is not enough base flow from
groundwater discharge to maintain a perennial flow in Horse Canyon Creek
or Lila Canyon.
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The upper groundwater zone produces low volume spring flows from up-dip
exposures of bedrock and overlying alluvium. Some spring discharges from
this zone have been developed and are used for livestock and wildlife. The
lower groundwater zone has very limited discharges that are used forwildlife,
generally during the early spring. Based on the location of these lower zone
points and the vertical separation (500 feet) between the coal seam and the
points, there is no possibility of mining impacting the springs.

Due to the lenticular, discontinuous, and verticaliy separated water bearing
zones in the upper zone, it is not possible to develop a potentiometric
surface or to show water level variations within these discontinuous aquifers.
As described above, the nature of the discharge from the springs with time
has been identified. Also, it is not possible, due to the discontinuous nature,
to map the extent of the upper water bearing zones.

724.200 Regional Surface Water Resources. The permit area exists
entirely within the Horse Canyon, Lila Canyon, and Little Park Wash
watersheds. The regional drainage patterns are generally north-south with
steep canyons which are incised in the Book Cliffs escarpment. Stream
flows within the region, generally, are the result of snowmelt runoff or
summer thunderstorms. Water is not abundant as evapotranspiration
exceeds precipitation.

Permit Area Surface Water Resources
Within the permit area, the surface water resources consist of three main
drainages: Horse Canyon Creek, Little Park Wash, and Lila Canyon. Horse
Canyon flows to lcelander Wash which, in turn, flows to Grassy Trail Creek
and the Price River. Little Park Wash flows southward to Trail Canyon and
the Price River. Lila Canyon flows southwest to Grassy Wash, then south
to the Marsh Flat wash and the Price River (see Plate T-1).

Surface water sampling data are available in Appendix 7-2 and in the DOGM
electronic database. The data were obtained from multiple sources,
including (but not limited to) on-site sampling efforts, the Horse Canyon Mine
P.A.P. filed by Geneva Steel and annual reports, U.S. Geological Survey
publications, and various consultant reports. Since not all monitoring parties
were required to adhere to UDOGM or SMCRA rules, the laboratory
parameters varied between reports. However, the data are still considered
valid and appropriate for determining baseline conditions within the permit
and adjacent areas. The location of the sampling points are presented on
Pfates 7-1 andT-1A.
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Based on field observations (described in Appendix 7-7) and flow data
obtained during the collection of water-quality samples within the permit and
adjacent areas, Horse Canyon Creek is considered intermittent by rule with
ephemeral flow within the permit area. Lila Canyon and Little Park Wash,
based on the size of the drainage area (greater than 1 sq. mi.), are defined
by regulation as intermittent but have been shown to be intermittent by rule
with ephemeral flow (see Appendix7-7). Several smallertributaries of these
streams within the permit and adjacent areas are ephemeral by flow pattern
and by rule.

Horse Canyon, Little Park and Lila Canyon flow during the spring snowmelt
runoff period and also as a result of isolated summer thunderstorms. Due
to the limited drainage area and elevation of Lila Canyon, the duration of the
snowmelt flows is quite short and is limited to the very early spring. Flows in
Horse Canyon, generally, are limited to the early spring period (Lines and
Plantz, 1981 ). By mid to late spring, usually no flow is evident in Horse
Canyon Creek, below the minesite or Lila Canyon.

Over the period of record, 1981 through present, there have been both wet
and dry periods. From 1983 through 1984, the area had high precipitation.
In the late 1990's through the present, a drought has been evident in the
area. Over this period of record, the flows in the streams have increased
and decreased based on the available water. Also, during both of these
periods, flows in Horse Canyon Creek during the summer and fall are
generally not evident below the mine site. Only flows from summer
thunderstorms upstream of the site have resulted in flows below the mine.
This indicates that while surface water resources may fluctuate, the
fluctuations are not great enough to change the response of the stream to
overcome the hydraulic and geologic characteristics of the area.

During most years, the snowmelt peak is the highest peak flow for the
drainages. Under certain circumstances, when a significant summer
thunderstorm occurs overthe drainages, the runoff event can be quite large.
In the area of the springs, there are sections with continuous flow, where the
channel has cut into the perching layer of the spring. The flows from the
springs continue a short distance downstream of the spring location;
however, there is no base flow contribution within the channel itself. The
only flow is a result of the spring discharge and this is absorbed by the
channel fill indicating a losing stream reach. There are no indications that
any other reaches of Lila Canyon or Little Park Wash are perennial. Since
the spring of 2000, both areas have been observed numerous times (at least
quarterly) and no flow has even been noted in either drainage. Normally, this
would indicate an ephemeral drainage, however, since the drainage areas
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are greater than one square mile and exhibit no consistent flows, they are
classified by regulation as intermittent.

The ephemeral nature of the streams make it difficult to document the high
and low flow periods. Generally, the seasonal flow pattern for the drainages
consists of dry channels until a thunderstorm or rapid snowmelt occurs.
Then there is a short duration of flow within a portion of the channel.
Following the passing of the storm or melting of the snow the runoff quickly
decreases and the channel is again dry until the next event.

Such an event was documented in March 05 near the monitoring station L-
1 1-G reported in the DOGM database 05/06105. This was flow from a
snowmelt event. An attempt was made to get to the monitoring point, but the
access to the site was inaccessible due to deep snow across the road up Lila
Canyon. Access was available only a short distance (couple of hundred feet
above the Horse Canyon Access road). A water sample was taken at the
upper most point that could be accessed. This was an area that typically
would have been dry with no flow. The flow recorded was 7.5 gpm and a
water quality sample was taken. The data are presented in the DOGM
database.

A number of perched springs do exist in the tributaries of the upper reaches
of the Little Park Wash drainage; however, the flows from the springs dry-up
or infiltrate into the alluvial fill of the canyons within 50 to 200 feet of the
source, before reaching the main drainage channef . The springs and seeps
in the area have been sampled, as indicated in this application, as partof the
baseline and spring/seep inventories. Therefore, they provide an estimate
of the quality of the flow within the drainages.

Precipitation in the area generally consists of either high-intensity, localized
thunderstorms or area wide, frontal storms. Table 7-1A presents rainfall-
runoff model simulation results of both the 6-hour and 24-hour rainfall events
of the drainages in the site area, to simulate each kind of storm. Appendix
7'10, Figure 1 presents the location of the drainages for the simulation
results in Table 7-1A. Append tx7-10 also presents the simulation calculation
results. These peak flow results show that for short duration events with
small return periods (5 years or less), there is little or no runoff from the
watersheds. Additionally, due to the localized character of the
thunderstorms, the storms affect only a part of the watershed and the limited
runoff that does occur is lost to channel losses (infiltration, evaporation,
transpiration) within the portion of the watershed that is not affected by the
rainfall event. As the return period of the storm increases, storms have
greater intensity and tend to cover larger areas, which likely affects most if
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not all of the watershed. Therefore, flows tend to increase. Intense rainfall
may cause heavy flooding, but likely only affect small areas and do not result
in large volumes of runoff.

For the long duration, frontal type storms, the entire watershed is covered for
each event. The frontal precipitation events tend to produce only limited
amounts of flow in the local ephemeral washes for the short return periods.
With the increase in the return period, the flow events tend to be larger. This
is due to the contribution from the entire watershed.

Each flow event in an ephemeral channel is separate and distinct. The
stream flow is directly proportional to the amount of precipitation or snow-
melt runoff, and the water quality varies greatly depending on the amount of
flow. The duration of these runoff events is generaf ly short. For
thunderstorm events, the flow is generally less than a few hours. Duration
of ru noff from the frontal ru noff events is moderate in length, generally on the
order of 11 to 14 hours. Based on the end of rainfall from the watershed
model simulations, the runoff would generally end within 3 to 5 hours.
Therefore, if a sampler were not on-site during the event, it is unlikely that
any flow would be observed.

Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

1 Oyr
(cfs)

25yr
(cfs)

50yr
(cfs)

1 00yr
(cfs)

WS1.1
6hr 0 0 1 .39 5.54 9.98 17.18

24 hr 0.65 3.22 9.31 22.68 39.50 59.77

WS1.2
6h r 0 0 1.21 6.43 12.77 22.18

24 hr 0.86 3.82 9.45 20.66 33.99 49.70

WS1 Total
6hr 0 0 2.37 11  .78 22.68 38.79

24 hr 1 .50 6.62 16.96 39.59 67.46 100.70

WS7 Total
6h r 0 0 2.23 10.43 19.63 33.75

24 hr 1 .29 6.04 15.85 36.1 5 60.94 90.24

Page -25



Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

1 Oyr
(cfs)

25yr
(cfs)

50yr
(cfs)

1 00yr
(cfs)

WSB Total
6h r 0 0 0.85 3.60 6.59 11.34

24 hr 0.43 2.09 5.76 13.64 23.46 35.09

WSg Total
6hr 0 0 3.46 16.17 30.46 52.36

24 hr 2.01 9.38 24.59 56.08 94.53 139.99
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

1Oyr
(cfs)

25yr
(cfs)

50yr
(cfs)

1 00yr
(cfs)

Little Park 6.1
6h r 0 0 1.63 6.48 11.66 20.08

24 hr 0.76 3.76 10.88 26.5 46.1 6 69.84

Little Park 6.2
6hr 0 0 0.93 3.70 6.66 11 .47

24 hr 0.44 2 .15 6.21 15.14 26.36 39.89

Little Park 6
Cumulative

6hr 0 0 2.56 1  0 .18 18.33 31.54

24 hr 1 .20 5.91 17.09 41.63 72.52 109.74

Little Park 6.3
6hr 0 0 4.32 1 .21 2 .15 3.70

24 hr 0 .14 0.70 2 .17 5.47 9.75 14.92

Little Park 5.1
6hr 0 0 0.31 1 .00 1 .73 2.93

24 hr 0 .1  1 0.59 2.41 7.85 15 .16 23.59

Little Park 5.2
6hr 0 0 0.73 2.75 4.87 B.38

24 hr 0.32 1.59 4.92 12.40 22.10 33.82

Little Park 5
Cumulative

6hr 0 0 2.82 11.34 20.41 35.22

24 hr 1 .77 8.54 24.80 61 .16 107.32 163.42

Littfe Park 4.1
6hr 0 0 0.75 2.58 4.47 7.65

24 hr 0.29 1.49 5.31 14.72 28.04 43.72

Little Park 4.2
6hr 0 0 0.76 3.01 5.42 9.33

24 hr 0.36 1 .75 5.06 12.32 21.46 32.47

Little Park 6.4
6h r 0 0 0.23 0.86 1.53 2.64

24 hr 0 .10 0.50 1.55 3.90 6.95 10.64
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

1 Oyr
(cfs)

25yr
(cfs)

50yr
(cfs)

1 00yr
(cfs)

Little Park 6.5
6hr 0 0 0.90 3.58 6.45 11 .10

24 hr 0.42 2.08 6.02 14.66 25.53 38.63

Little Park 4
Cumulative

6hr 0 0 6 .17 24.81 44.74 77.12

24 hr 2.93 14.01 40.73 101 .08 178.91 269.04

Little Park 6.6
6hr 0 0 0.87 4.44 8.64 14.92

24 hr 0.58 2.60 6.58 14.58 24.18 35.52

Little Park 3.1
6hr 0 0 2.35 8.86 15.72 27.03

24 hr 1 .03 5 .13 15.87 40.00 71.27 109.07

Little Park 3.2
6hr 0 0 1.00 4.65 8.76 15.07

24 hr 0.58 2.70 7.08 16.14 27.20 40.29

Little Park 3
Cumulative

6h r 0 0 9.73 42.29 77.65 133.01

24 hr 5.08 23.46 65.66 162.22 284.24 430.1 0

Little Park 6.7
6hr 0 0 0.76 4.53 9.00 15.63

24 hr 0.60 2.69 6.66 14.57 23.96 35.04

Little Park 2.1
6hr 0 0 0 1.84 4.30 7.79

24 hr 0 .17 0.81 2.54 7.96 14.23 24.90

Littfe Park 2.2
6hr 0 0 0.64 3.68 7 .15 12.35

24 hr 0.48 2 .16 5.45 12.07 20.02 29.40
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Table 7-1A

PEAK FLOW SIMULATIONS OF UNDISTURBED DRAINAGES
IN THE LILA CANYON MINE AREA

Watershed
ID

Return
Period

2yr
(cfs)

5yr
(cfs)

1 Oyr
(cfs)

25yr
(cfs)

50yr
(cfs)

1 00yr
(cfs)

Little Park 2
Cumulative

6hr 0 0 11.O7 54.40 100.57 168.92

24 hr 6.59 29.31 80.68 192.12 329.11 493.91

Little Park
Total

6hr 0 0 1  1 .56 58.64 110.02 183.99

24 hr 7.24 31.45 84.30 199.12 340.37 508.74

To determine the extent of the protection of these runoff waters, the downstream
state appropriated waters were evaluated. As listed in Table 7-2 and shown on
Pfate 7-3, the downstream water rights are held bythe BLM and consist of 91-
2617 , -2618, -2619 , -2620 , -2621 , -2646 , -2665, -4516, -4646, -4649, and -464g.
As reported in Table 7-2, most of these rights have no flow and no use
associated with them. According to the State Engineers web site, these rights
have not yet been evaluated to determine if there is sufficient water to meet the
right, Many of these rights are located on the stream and some are for stock
ponds to be located off stream. However, in reviewing these locations, except
for91-2621, no stock ponds have been located in these areas. The BLM pond
located at the location of water right 91-2621 had some improvement work
conducted in 2OO4 (see Appendix 7-9). However, the BLM was not involved in
the pond improvements. Recent site investigation shows that the diversion
structure described in Appendix 7-9 has been breached and no flow now
reaches the pond from Grassy Wash.

There are two water rights for isolated stock ponds in the head waters of Stinky
Spring Canyon, 91 -4648 for Dryden Reservoir located in the SE/4, SW/4,
Section 14,T163, R14E and 91-4649 for Sams Pond located in the NW/4, NE/4,
Section 23,T16S, R14E (see Plates 7-1 andT-3). Both of the water rights are
owned by the BLM and have a maximum capacity of 3 ac-ft. No records have
been found that these ponds were constructed. Based on the maximum
capacity of the ponds, it is expected that these ponds would be about one half
acre in size, assuming a depth of 5feet. Field inspection of the quartersections
found no ponds along the ephemeral drainages and review of aerial photos of
the area also did not reveal any ponds in the area. Based on the locations for
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the water rights, the area for water right 91-4648 is shown in a photograph
presented in Attachment 1 of Appendix 7-7 (Photo 93 - Page 2S). As can be
seen, there is no stock pond in this area. The area forwater right 91-4649 is
shown in photographs taken in the area (see Figure 7-5) indicated in the water
right of the pond. No pond has been found. The only thing found in the
designated area is an area of grass in the pinyon juniper.

Based on water rights flow values and the lack of a specified use, it is assumed
that the State Engineer and the BLM had planned to develop range
improvements in the area, but the lack of water made this effort unsuccessful.
Given the lack of use for these downstream channels, it does not appear that a
significant concern exists for the downstream waters.

Surface waters in this part of the Book Cliffs drain to the Price River. The Price
River flows to the Green River which, in turn, flows to the Colorado River. lt is
a ntici pated that on ly d u ri n g extremely long du ration, h igh-intensity thunderstorms
that flow from the ephemeral and intermittent drainages within the permit area
would reach the Price River. Due to the length of channel and the limited
volume of runoff, the majority of flow is lost to channel losses, as indicated in
Appendix 7-9.

Lines and Plantz (1981, p.33) conducted three seepage surveys of Horse
Canyon Creek in 1 978 and 1979. The results of the surveys show no consistent
trends through time. Mine discharges created difficulties in interpretation of the
data because there was no indication of whether the mine was or was not
discharging water at the time of the surveys. However, Horse Canyon Creek
below the mine is a losing stream, due to the visual observation of low flows
decreasing downstream of the mine (professional observations, Thomas
Suchoski, 1979-1980 & 1984-SO). Flow in the channel adjacent to the mine
facility entry portal on several occasions during mine inspections during the
spring period were approximately 4 to 6 inches deep, with a flow width of 15 to
20 feet. Downstream of the mine in the areaof the roadside refuse pile, the flow
woufd be2 to 3 inches deepwith a flowwidth of 10 to 12feet. Channel slopes
in both areas were similar. No diversions are present along this reach of the
channel to reduce the flow. Therefore, the channel flow decrease is the result
of infiltration and evaporation of the water within the channel.

The Lila Canyon drainage is normally dry, flowing only in response to
precipitation runoff or rapid snowmelt. The mine facilities will be located in the
Right Fork of Lila Canyon.

In Janua ry 2004. an assessment of the geomorphic character of the Lila Canyon
channel, downstream of the proposed mine site, was conducted to address
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DOGM comments. A series of channel cross-section measurements were taken
and the bed and bank materials visually observed. During this evaluation, it was
discovered that a diversion structure had been installed just above the
confluence of the Right Fork of Lila Canyon and Grassy Wash (see Appendix
7-9 and Figure 7-3). This diversion structure diverted all flowfrom the drainage
and conveyed it by diversion channel to a stock pond located in the SW/4, SW/4
of Section 28, T. 16 S., R. 14 E. Subsequently, it was thought that the
improvements were part of a BLM range improvement project. This structure
significantly modified the drainage pattern for this area. Flows that previously
would have flowed into Grassy Wash would now be detained in the stock ponO.
However, in discussions with BLM personnel, it was discovered that the BLM
was not involved in the pond improvements. Recent site investigation shows
that the diversion structure described in Appendix 7-9 has been breached and
no flow now reaches the pond from Grassy Wash.

The closest perennial stream to the permit area is Range Creek. The drainage
is focated approximately 6 miles east of the proposed Lila Canyon permit area
boundary (see Plate T-1a).

Range Creek is in a broad, south-southeast oriented drainage that has been
eroded into the Roan Cliffs. A western extension of the Roan Cliffs (Patmos
Ridge) lies between Range Creek and the Book Cliffs. The proposed Lila
Canyon operation is on the west side of Patmos Ridge. The Colton Formation
is exposed at the surface from Patmos Ridge east to the main body of the Roan
Cliffs, and between these two escarpments Range Creek has eroded into but
not through the Colton Formation. Approximately eleven miles southeast of the
permit area,just upstream of Turtle Canyon, Range Creek has eroded through
the Colton, Flagstaff, and North Horn Formations, but it reaches the Green River
without having eroded through the Upper Price River Formation. The nearest
Blackhawk outcrop is 10 miles further south, along the Price River.

Argument has been made that Range Creek receives recharge from a regional
aquifer which is likely from the lower saturated zone that the Lila Canyon Mine
will be mining or that the overlying perched upper zone might be drained by the
mining activities and affect the flows contributing to and in Range Creek.

To address these concerns, the following issues were evaluated. An evaluation
of the elevation difference between the saturated ground-water zone in the
Blackhawk Formation and stream flows in the Range Creek drainage was
conducted, especially for the reaches nearest the permit area. Also, the
thickness and composition of the strata between the coal seam and the creek
was conducted. Further, the potential for diminishment of spring and tributary
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flows to the Range Creek drainage resulting from subsidence impacts within the
recharge area to the overlying strata was evaluated.

lf the deeper ground water in the Blackhawk Formation were to flow following
either the gradient indicated by the piezometers (see Figure 7-1) or geologic dip
(see Plate 7-18), the water would flow well below Range Creek (S00 to 1,200
feet) in the reaches nearest the Lila Canyon Mine and for many miles
downstream.

Additionally, the thick section of strata between Range Creek and the Blackhawk
Formation would impede hydraulic interaction between any deep ground water
and the surface (Plates 7-1A and 7-18). lt is estimated that the vertical
separation between the Blackhawk and Range Creek at the base of the Colton
would be about 1,200 feet.

A review of U.S. Geological Professional Paper by D.J. Fisher, C.E. Reeside and
J. B. Erdman, 1 960, Cretaceous and Tertiary Formation of the Book Ctiffs, Carbon
and Emery Counties, Utah, which evaluates the composite stratigraphy in the
Horse Canyon area, was conducted. The lithology descriptions were reviewed
and a total of the percentage of shale, siltstone and mudstone (less permeable
layers), for each strata identified by the authors, was generated to get an idea
of the ability of each strata to restrict flow throughout the stratigraphic column.

Colton Formation
Upper Sandstone Unit

% Shale
Shale Unit

% Mudstone
Lower Sandstone Unit

% Shale and Mudstone

North Horn-Flagstaff, Undifferentiated
Shale beds
Mudstone
Limestone
Siltstone
Clay
Sandstone beds

Price River Formation
Upper Unit

%Shale, Clay, Siltstone, and Mudstone 79.0

1,300 ft.
23.1

960 ft.
82.9

1,129 f t .
34.8

237 ft.
181 f t .
21 ft.
25 ft.
7f t .
99 ft.
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234 ft.

Castlegate Sandstone 160 ft.
% Shales, Clays, Siltstones or Mudstones 0

% Shale
Lower Unit

% Shale and Siltstone

43.8

43.8

Blackhawk Formation
Upper Shale Unit
Middle Sandstone Unit
Middle Shale Unit
Lower Sandstone Unit

% Shale

170 ft.
0 ft.
1A2 ft.
200 ft.

52.5

Based on the stratigraphic column in the area, the overall percentage of less
permeable strat a ts 47 percent. Looking at the d istribution of the less permeable
strata, the majority is in the upper lithographic units. The Colton and North
Horn-Flagstaff contain about 1940 feet of less permeable units, while the Price
River and Blackhawk contain about 480 feet. Therefore, there is little potential
for water to move vertically between the upper and lower zones. The main
direction of water movement will be horizontally within the strata.

Further, the elevation of Range Creek in the area of concern ranges from 6890
to 5740 feet (see Plate 7-1A). The coal seam exposure along the Book Cliffs
ranges from 5,500 to 6,000 feet. Therefore, for water to flow from the coal seam
to Range Creek the flow would need to overcome a hydraulic head difference
of 200 plus feet, just based on the initial elevation and not accounting for dip of
the formations. There is insufficient head and no source of waterto provide the
driving head for such conditions.

In regard to subsidence affecting the potential recharge to the springs and
tributaries to Range Creek, as described in Chapter 5, Section 525, the
subsidence limits from the proposed mining are required to be limited to the area
of the permit boundary. Therefore, the recharge area to Range Creek that the
mine might affect is limited to that portion of the recharge area within the permit
boundary.

To determine the recharge areato Range Creek, a review of the relationship of
the proposed permit area,location of Range Creek and the geology in the area,
as shown on Plate 7-1A, in the reach nearest to the proposed mine, was
conducted. As is evident on Plate 7-1A, the Little Park drainage has eroded
through the Colton and North Horn Formations and into the Price River
Formation, while the Range Creek drainage has not eroded through the Colton
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Formation. Based on this and the previous discussion of the high percentage
of low permeable strata within the Lower Colton and North Horn-Ftagstaff
formations, there is limited potential for recharge to the springs and tributaries
from areas below the bottom of the Colton Formation. Figure 7-3 presents a
representation of the likely characterization of the method of recharge to these
springs. The potential impact area from the mine is, therefore, that portion of the
permit area that is east of the Horse Canyon and Little Park drainages which is
above the Colton - North Horn-Flagstaff contact within the area of maximum
subsidence.

Based on a projection of the direction of dip (N68"E), the recharge area of the
Range Creek drainage that might be affected by the mine would be from just
north of Little Horse Canyon south to Cherry Meadow Canyon. Figure 7-4
presents a localized view of this area with recharge potential along the west side
of the Range Creek drainage. The total recharge area to this portion of the
Range Creek drainage is approximately 18,150 acres.

Based on a reviewof Figure 7-4,the portion of the permit boundarythat meets
the potential impact area criteria is approximately 183 acres. Therefore, the
percentage of the recharge area that might be intercepted by catastrophic
subsidence is 1.0 percent. As catastrophic subsidence is unlikely due to the
coveroverthe coal seam for most of this area (2,000ft +) (see Figure 7-4), this
percentage is conservatively high. Such a small percentage would not be
measurable within the Range Creek drainage.

lf such an occurrence were to happen, based on the hydraulic conductivity
(0.1gpd/ft2) and porosity (0.25) of the formation and the anticipated gradient
(0.1fuft), the average linearvelocity of flow through the formation would be about
0.006ft/day. This results in an estimated duration, for the reduced recharge to
move laterally through the Colton Formation and reach the Range Creek
drainage, to be about 8,200 to 1 1,300 years.

As a result of the five to six miles horizontal distance from proposed permit area
to Range Creek (see Plate 7-1a) and the isolating effects of the over 1,000 feet
of low-permeability, isolating strata between the coal seam and the creek
elevation (see Plate 7-18 and Table above) and the limited potential impact of
subsidence damage to the recharge area, it is not likely that the Lila Canyon
Mine will adversely effect Range Creek. Due to these conditions, no baseline
or other sampling has been gathered nor is anticipated on Range Creek.

Additional concerns have been raised regarding the potential impact that water
extracted from the Blackhawk Formation as a result of the mining activities
woufd have on the downstream drainages, specifically the Price and Green
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Rivers. Initial evaluation indicates that the distance within the Blackhawk
Formation between the mine and the Price River is over 12 miles. This distance
alone would preclude any significant impact.

As further evidence, as discussed in Appendix 7-3, it is difficult to determine the
amount of water that will be extracted by the mining activities. For design
purposes, DOGM has required that a value of 500 gpm be used. This is thought
to be very conservative. lf this volume were extracted, the yearly total would be
about 800 ac-ft per year. As there are no significant springs that discharge from
the Blackhawk Formation, the loss of this flow would be minimal. Also, as
discussed in Appendix 7-3, the addition or loss of this flow would result in a 0.9%
ffow change to the Price River and a 0.02% flow change to the Green River. In
both cases, this flow change would be less than could be measured by standard
methods.

The Horse Canyon drainage is monitored in accordance with the approved
monitoring plan for the permit. There has been only one sample taken in the
Lila Canyon and no samples taken in Little Park Wash because only limited flow
has been observed during the monitoring activities. Factors that contribute to
the lack of data are: accessibility to the sites during the winter period and
immediately after summer rain storm events is generally not possible, due to
safety issues and a physical lack of flow. Concerns have been raised that
evidence of flow has been seen in the drainages over the course of the year,
therefore, why hasn't a water quality sample been collected. The following
sections address the concerns of access and safety, physical lack of flow, and
monitoring methods.

Access and Safety. Safety issues have hampered field work on several projects
in the area. When the soils in the area get wet from a light rain, that would not
generate a flow event, they become very slick and pose access and safety
issues. During the IPA drilling, EarthFax had significant difficulty in getting
equipment and vehicles up and down the access road following several small
rain storms. In one case, they had one of their vehicles slide into the
embankment rocks along the Horse Canyon access road (drop in the area was
about 400 feet).

In the conditions of heavier rains, access during rainstorms through the channels
in the area is dangerous. During the avian study for the Westridge mine, Mel
Coonrod (ElS) and Frank Howe (DWR) were caught in a channel during a
rainstorm and lost their vehicle to flooding. This occurred on Nine Mile Creek
at the Dry Canyon crossing in March or April of 2000. Conditions in this
drainages are similar to drainages within the Lila Canyon Permit Area.
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During winter and early spring periods, there have been times when the access
road has been blocked with several feet of snow making access with the field
equipment impossible.

UAE's position is that collection of environmental data is not worth of the loss of
life or limb. Therefore, when the conditions are unsafe, the site is labeled
inaccessible. At all other times, the sites are visited and if no flow is
encountered it is reported as such.

Physical Lack of Flow. The lack of flow data in the sampling effort is not a
failure of the sampling effort. The lack of flow at these sample sites is data
which documents the normal conditions in the site area. lf the streams were
flowing 50 percent of the time, it is likely that the sampling efforts would
encounter flow on an infrequent basis. However, if the flow for the short return
periods is extremely small or none existence, it will be difficult to obtain and
provide samples of these events. This lack of flow shows that the drainages do
not have a base flow component and there is no regional aquifer discharging to
the deeply incised canyons and drainages in the area. The sequence of
sampling efforts have demonstrated further, that there are no long-term flow
events occurring in the mine permit area or adjacent areas. Also, spring
photographs show disturbances in the stream channels from the previous fall
period sampling efforts, indicating that for some years no flow occurred from the
fall to spring measurement events. Additionally, the peak flow simulation results
presented in Table 7-1A show that for small return periods , 2 to 5 year events,
runoff flows are not expected and that the duration of any flow events would be
of extremely limited duration.

Therefore, a pattern has been identified of a set of drainages that only flow in
direct response to precipitation or rapid snow melt. The flow events are
localized, sporadic events with no consistent sequence and timing and are
extremely limited in duration. For ephemeral drainages in the area, these are
the variations and distributions in flow that can be expected and are seen at
other mines. Under the definitions in the rules, the seasonal variation would
then be the isolated snowmelt in various reaches of the channels in the spring
period, and the isolated peak flow from a thunder storm that would have enough
intensity to result in a runoff event. Based on the runoff simulations in Table 7-
1A, for the larger precipitation events, the flows can be significant.

U.S. Steel conducted water quality monitoring of the Horse Canyon drainage.
These monitoring efforts were conducted prior to the development of DOGM's
present Water Monitoring Guidelines, and as a result the data is quite limited.
The most recent results of these water monitoring efforts are presented in
Appendix7-2and historic results are included in the DOGM electronic database.
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The data collected from Horse Canyon follows the same pattern documented by
Waddell, et.al. (19S0). The pattern shows that the TDS concentrations for
surface waters on the lower Blackhawk and out onto the Mancos Shale range
from 1000 mg/l and increase to 2,000 to 2,500 mg/|. Additionally, the highest
concentrations of suspended sediment will occur during high-intensity runoff
from thunderstorms, and the lowest concentrations will occur during low flow or
snow melt events.

Therefore, because of the similarity of the water quality data, the water quality
expected from the drainages in the area of the proposed mine will be similar to
the water quality found in the Horse Canyon drainage.

Monitoring Methods. Monitoring efforts did not include remote or automatic
sampling efforts because of inherent problems attempting to implement these
methods for this application. lt has been suggested that crest-staff gauges,
single-stage samplers, ISCO instruments, etc. could be used to collect samples.
These are methods that the USGS uses for developed remote sampling sites.
However, none of the UEI sampling sites are developed. In the case of crest
gauges, for these methods to be reliable and feasible, the sites need to be
developed with concrete or bedrock lined channel sections, For the channel
configurations at the UEI sites, the channel bottoms generally consist of
movable beds. These are channels that change configuration from storm to
storm. As a result of channel erosion and deposition, the stage discharge
relationship of the channel changes with each storm event. Therefore, while the
crest gauge would indicate that a flow event may have occurred, the ability to
determine what the flow rate was is greatly compromised. To be able to
overcome this, it would be necessary to construct lined channel sections in
remote channel areas. In some cases, this would require the construction of
access ways and cement trucks to haul in the materials necessary. This would
likely cause more damage than it is worth.

Single stage and automatic samplers have problems with holding time on many
water samples being exceeded, routine clogging of the inlets to the sampler, and
acceptability or reliability of the data. Holding time exceedence would occur
when a storm event occurred immediately after a prior sampling visit and
resulted in a sample being collected. As a result, the sample would remain in
an unpreserved and unrefrigerated state for the duration of the period until the
site was next visited. In the hot summer conditions, common in the area, the
water quality of unpreserved and unrefrigerated samples would not be
representative of the water in the drainage during the flow event. Changes to
water quality parameters would be expected with changes in temperature of the
sample, concentration due to evaporation of the sample, and extended contact
of the water with the sediment collected in the sample bottle. Therefore, for the
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majority of parameters in the monitoring guidance list, the water quality data
would not be usable for determining the baseline or impact conditions.

Maintenance problems have been common problems with the use of remote
samplers. Generally, these samplers work fairly well in perennial sampling
environments. However, in ephemeral environments where the flows tend to be
"flashy" - short duration events which carry a heavy sediment and debris load,
these samplers encounter significant problems with plugging of the inlets or
sampler damage or destruction.

The use of stage or automatic samplers on ephemeral streams does not meet
the USGS sampling protocols and are not a depth integrated sample. According
to the Shelton (1994), there are no protocols for adequately sampling an
ephemeral stream and ephemeral streams are not included in the national
water-quality assessment program. Australian water quality monitoring
guidelines suggest that automatic samplers are not appropriate for sampling
parameters that change with time (A-NZECC, 2000). ADOT (2005) removed all
automatic samplers from there monitoring program. Only grab samples are
allowed and ADOT will not accept any data collected by any automatic
samplers. Recent information provided to ADOT indicates that automatic
samplers are unreliable and impractical in arid climate conditions in Arizona. As
the conditions in the arid climate in Southeastern Utah are similarto the Arizona
conditions, similar difficulties and problems will be encountered and the data will
have the same difficulties.

Several samplers were installed as apart of the Westridge Mine sampling efforts.
The samplers have problems with pfugging and malfunctions on a regular basis
and need constant maintenance. They are still in use, because they were
required, however, the data are of limited value (Karla Knoop, personal
communication, 2006). Single stage and automatic samplers were also instaf led
as part of the Smoky Hollow baseline data collection efforts. Similar
maintenance and malfunction problems were identified as part of the Smoky
Hollow sampling efforts (Richard White, personal communication, 2006).

Radio Frequency telemetry (RF) sensing equipment has also been considered.
However, as most of the monitoring sensors require line of sight and these sites
are in remote, incised canyons or drainages, that was not considered a viabte
option.

As a result of these difficulties, it was determined that these methods would not
provide any better data than was already being collected. The concerns with
what conclusions erroneous or questionable data would generate versus limited
good data lead to the decision that these methods would not be used.
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724.300 Geologic Information Detailed geologic information of the permit and
adjacent areas is included in Section 600, with specific strata analyses, as required, in
Section 624.

724.310 Probable Hydrologic Consequences. The geologic data indicate that
no toxic- or acid-forming materials are known to exist in the coal or rock strata
immediately below or above the seam (see Section 624.300). The probable
hydrologic consequences of the proposed operation will be discussed in Section
728 and Appendix 7-3 of this application.

72432A Feasibility of Reclamation. The geologic data in Section 600 provides
sufficient detail to allow: the evaluation of whether toxic- or acid-forming
materials are expected to be encountered in mining; subsidence impacts;
whether surface disturbed areas are designed to be constructed in a manner
that will allow for reclamation to approximate original contour; and whether the
operation plans have been design to ensure that material damage to the
hydrologic balance does not occur outside of the permit area. These issues are
evaluated in the R645 rules and discussed in SectionT2B of this application.

7 24.400 G I i matological I nformation

724.410 Glimatological Factors

724.411 Precipitation The closest weather recording station to the Lila
Canyon Mine is located at Sunnyside, Utah. Based on the relatively
close proximity and similar locations (west exposure of the Book Cliffs)
the data from this station is representative of the type, intensity and
duration of the precipitation at the site area and will be used to verify
precipitation amounts and other weather conditions for the Lila Canyon
Mine.

Precipitation data from the Sunnyside station has been gathered from
1971to 2005, showing an average annual precipitation of 14.74 inches.
The information was downloaded from the Western Regional Climate
Center, as shown on Table 7-18. The distribution of precipitation shows
that September and October average the highest totals. Based on a 1-
day precipitation event or less, the probability of precipitation is generally
less than 20 percent for an event with 0.01" and less than 5 percent for
an event with greater than 0.50" (see Table 7-1C). This indicates that the
precipitation events are generally light and consist of infrequent small
storms.
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A rain gauge will be installed at the site, once construction and operations
start, to comply with the reporting requirements of the air quality permit.

724.412 Winds. The average direction of the prevailing winds is West
to East, and the average velocity is 2.74 knots.

Table 7-18

Sunnyside, Utah (42847 4)
iqrlod of Record Monthly Climate Summary

Period of Record: 1971 - 2000

Jan Feb Mar Apr May Jun Jul Aug sep Oct Nov Dec Ann.

Average
Max.
Temp(F)

33.7 38.4 44.1 54.0 63.5 76.2 82.4 80.3 71.3 58.3 42.8 34.9 56.8

Average
Min.
Temp(F)

13.9 17.5 21 .8 30.0 38.3 47.2 53.6 52.2 44.7 34.6 22.8 15.3 32.8

Average
Total
Precip
( in . )

0.80 1.01 1.30 1.22 1.22 0.85 1.46 1.50 1.80 1.67 1 .14 0.78 14.74

Unofficial values based on averages/sums of smoothed daily data, lnformation is computed from
available daily data during the 1971-2OOO period. Smoothing, missing data and observation-time
changes may cause these 1 971-2000 values to differ from official NCDC values. This table is
presented for use at locations that don't have official NCDC data. No adjustments are made for
missing data or time of observation. check NCDC normals table for official data.
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SUNNYSIDE, UTffH (4884?4)
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TABLE 7-1C

724.413 Temperature. Mean temperatures in the proposed mine
area range from a high of 58.0 degrees F to a low of 33.4 degrees F.
See Table 7-18.

724.420 Additional Data. Additional data will be supplied if
requested by the Division to ensure compliance with the requirements
of R645-301 and RG4S-302.

724.500 Supplemental lnformation N/A - The determination of the PHC in
Section 728 does not indicate that adverse impacts on or off the proposed
permit area may occur to the hydrologic balance, or that acid-forming or
toxic-forming material is present that may result in the contamination of
ground-water or surface-water supplies.

724.700 Valley/Stream N/A - The proposed plan does not include mining
or reclamation operations within a valley holding a stream or in a location
where the permit area or adjacent area includes a stream which meets the
requ irements of R645-302-320.
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725. Baseline Gumulative lmpact Area Information

725,100 Hydrologic and Geologic tnformation Hydrologic and geologic
information for the mine area is provided in Sections 600, 724 and in the
PHC Determination in Appendix 7-3. This information includes the available
information gathered by the applicant. Additional information is available for
the areas adjacent to the proposed mining and adjacent areas from state
and federal agencies.

725.200 Other Data Sources As indicated above, additional information is
available for the cumulative impact area. In addition to the base line data for
the proposed mining, additional pertinent hydrologic data is available from
adjacent mines and permits and government reports.

725.300 Available Data Necessary hydrologic and geologic information is
assumed to be available to the Division in this P.A.P.

726. Modeling Where ever possible actual surface and ground water information
is supplied in this application. However, the following models were used to
supplement the data.

Storm 6.2, a program to calculate runoff flows was used to calculate
runoff from some disturbed area drainage areas.

Hydroflow Hydrograph program by Intelisolve was used to simulate the
runoff and routing from the undisturbed drainages above the proposed
mine. As discussed in Section724.200 of the MRP, the flow simulations
provide an understanding of the types and kinds of flow responses that
can be expected from the watersheds of the proposed mine area.

A simulation of transmission losses to determine potential impacts from
mine water discharge to the Price River and fishery was completed using
a spreadsheet based on the NRCS channel loss evaluation.

727. Alternate Water Source Information A search was conducted of the
State of Utah Water Rights files for all rights occurring within, and
adjacent to, the permit area for a distance of one mile. The location of
those rights are shown on Plate 7-3, based on the location provided for
the water right. A description of each of the rights, including the name of
the water right owner, point of diversion, source of the water, along with
the allotted flow and the designated use of the water is tabulated in Table
7 -2. Due to the limited volume of water available, the condition of most of
the spring and stock pond facilities is very poor. Based on the water
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rights, forthe area of the mine, the use is limited to stockwatering of less
than 250 animal units.

Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
RighUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-557 Eardley,
Joseph K.

0 0 So. Fork Horse
Canyon Creek

Stockwatering SW 34, T. 15 S, R.
1 4  E .

91-557 Eardley
Joseph K.

0 0 So. Fork Horse
Canyon Creek

Stockwatering NE 34,  T.  15 S,  R.
1 4  E .

91-1903 State of
Utah

0.08 36 0 Spring Stockwatering SE 35, T. 15 S, R.
1 4  E .

.91-148 IPA 0.30 1 3 5 0 U. G. Tunnel Other NW 3,  T.  16 S. ,  R.
1 4  E .

.91-149 tPA 0 .10 45 0 U. G. Tunnel Other

*91-1 50 IPA 0 .10 45 0 U. G. Tunnel Other

.91-4959 CEUF 0.00 5.00 Redden Spring Mining

91-2616 BLM 0 0 Stream Stockwatering NW 3,  T.  16 S. ,  R.
14  E .

*91-1 83 CEUF 0.8 359 0 Horse Canyon
Creek

Domestic,
Other

91-185 Minerals
Devel. Co.

0.0190 I 0 Well Domestic,
Other

NW 9,  T.  16 S. ,  R.
1 4  E .

91-618 Mont
Blackburn

0.01 10 5 0 Mont Spring Stockwatering N E  1  1 , T .  1 6  S . ,  R .
1 4  E .

91-2615 BLM 0 0 Stream Stockwatering NW 10 ,  T .  16  S . ,  R .
1 4  E .

91-617 Mont
Blackburn

0 .01  10 5 0 Leslie Spring Stockwatering N W  1  1 , T .  1 6  S . ,  R .
1 4  E .
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Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
RighUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-4650 BLM 0 0 Tributary to Flat
Wash

Stockwatering,
Other

.91-399 tPA 0.050 22 0 Unnamed Spring Mining, Other S E  1 2 , T . 1 6  S . ,  R .
1 4  E .

91-2537 BLM 0.0120 5 0 Spring Stockwatering

91-2521 BLM 0 . 0 1 1 0 5 0 Cottonwood
Spring

Stockwatering NE 13 ,  T .  16  S . ,  R .
1 4  E .

91-4648 BLM 0.00 0 Unnamed Wash Stockwatering,
Other

SW 1  4 ,T .  16  S . ,  R .
1 4  E .

91-4649 BLM 0 0 Unnamed Wash Stockwatering,
Other

NE 23, T. 16 S.,  R.
14  E .

*91-810 tPA 0.050 22 0 Unnamed Spring Mining, Other

91-2517 BLM 0.01 10 5 0 Pine Spring Stockwatering sE24, T. 16 S.,  R.
14  E .

91-2618 BLM 0 0 Stream Stockwatering

91-2619 BLM 0 0 Stream Stockwatering sE 28, T. 16 S., R.
14  E .

91-2620 BLM 0 0 Stream Stockwatering SE 28,  T.  16 S. ,  R.
1 4  E .

91-2621 BLM 0 0 Stream Stockwatering SW 28, T. 16 S., R.
1 4  E .

91-2617 BLM 0 0 Stream Stockwatering

91-4646 BLM 0 0 Wash Stockwatering,
Other

SW 33,  T.  16 S. ,  R.
14  E .

91-2518 BLM 0 .110 5 0 Williams Spring Stockwatering sE  8 ,  T .17  S . ,  R .  15
E.
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Table 7-2

LILA CANYON MINE AREA
Water Rights

Water
RighUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-4516 BLM 0 0 Little Park Wash Stockwatering,
Other

S W  7 ,  T . 1 7  S . ,  R .
1 5  E .

91-4705 BLM 0 0 Bear Canyon Stockwatering,
Other

91-4621 BLM 0.0150 7 0 Kenna Spring Stockwatering,
Other

91-4701 BLM 0 0 Nelson Canyon Stockwatering,
Other

NW 17  ,  T .  16  S . ,  R .
1 5  E .

91-2519 BLM 0 .0110 5 0 Unnamed Spring Stockwatering,
Other

.91-g0g IPA 0.050 22 0 Unnamed Spring Mining, Other SW 18,  T.  16 S. ,  R.
1 5  E .

91-2538 State of
Utah

0.0120 5 0 Unnamed Spring Stockwatering SW 18,  T.  16 S. ,  R.
1 5  E .

91-4701 BLM 0 0 Nelson Canyon Stockwatering,
Other

SE 17 ,  T .  16  S . ,  R .
1 5  E .

91-2539 BLM 0.0120 5 0 Pine Spring Stockwatering

91-4703 BLM 0 0 Nelson Canyon Stockwatering,
Other

91-4703 BLM 0 0 Trib. to Nelson Stockwatering,
Other

91-4381 State of
Utah

0.0150 7 0 Spring Stockwatering, NW 32,  T.  16 S. ,  R.
1 5  E .

91-2520 BLM 0 .0110 5 0 Unnamed Spring Stockwatering

.91-g0g IPA 0.0500 22 0 Unnamed Spring Mining, Other

91-2535 BLM 0.0120 5 0 Unnamed Spring Stockwatering SE 31 ,  T .  16  S . ,  R .
1 5  E .
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Table 7 -2

LILA CANYON MINE AREA
Water Riqhts

Water
RighUOwner

cfs gpm ac.ft. Source Use Point of
Diversion

91-2646 (Cove #1 ) 0 0 0 Wash Stock Watering NE 06,  T.16S. ,  R.
14E.

91-2665 ((Big Pond) 0 0 0 Wash Stock Watering

Extension UtahAmerican
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Any State-Appropriated water supply that may be damaged by mining
operations will either be repaired or replaced. As soon as practical, after
proof of damage by mining in Lila Canyon, of any State-Appropriated
water supply, UEI will replace the water. Water replacement may include
sealing surface fractures, piping, trucking water, transferring water rights,
or construction of wells. The preferable method of replacement will be
sealing of surface fractures effecting the water supply. As a last resort UEI
will replace the water by transferring water rights or construction of wells.

As noted in the table, the majority of rights are owned by UEI for industrial
use. Other rights owned by the B.L.M. or individuals are primarily for
stockwatering.

UEI owns the rights to approximately 1.50 cfs in this area. Although the
PHC (Appendix 7-3) indicates little, if any, adverse effects on water
resources resulting from the operation, if such effects should become
evident, lost water sources would be replaced from the rights owned by
the company.

728. Probable Hydrologic Gonsequences (PHC) Determination

728.100 PHC The Probable Hydrologic Consequences (PHC)
Determination is provided as a separate document in Appendix 7-3. This
determination indicates minimal (or no) negative impacts of the mining or
reclamation operation on the quality and quantity of surface and ground
water under seasonal flow conditions for the proposed permit and
adjacent areas.

728.200 Basis for Determination The PHC is based on baseline
hydrologic, geologic and other information such as public records and
adjacent mine plan data statistically representative of the site (see
Appendix 7-3).

With underground mining, there always exists a potential for impacting
surface or ground water resources; however, as indicated in Section 525,
subsidence effects are expected to be minimal due to the amount of cover
and massive rock stratas between the mining and the surface. Effects on
underground water are also expected to be minimal, since this water is
not presently issuing to the surface, and any necessary discharges of the
water would be in accordance with U.P.D.E.S. requirements.
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Water in this area is primarily used for stock or wildlife watering. Any
impacts to the small surface springs or seeps as a result of mining would
likely be offset by the emergence of new seeps or springs due to
fracturing, mine water discharge or replacement of water rights as
described under Sections b25, and 231.800.

728.300 Findings

728.310 Adverse lmpacts. Potential adverse impacts of the
operation on the hydrologic balance include:

(1) Increased sediment loading;

(2) Diminution or interruption of water supplies on water
rights;

(3) Discharge (pumping) of contaminated ground water;

(4) Erosion and streamflow alteration;

(5) Deterioration of water quality.

Each of the above potential impacts has been evaluated in
the PHC (Appendix 7-3). Based on information provided in
this plan to mitigate or otherwise control these impacts, the
Probable Hydrologic Consequences determination is that of
minimal (or no) negative impacts. (see Appendix 7-3)

728.320 Acid/Toxic Forming Materials (see Appendix 7-3)

728.330 lmpacts On:

728.331 Sediment Yield (see Appendix 7-3)

728.332 Water Quality Parameters (see Appendix 7-3)

728.333 Flooding and Streamflow Alteration In the event
that sufficient volumes of water are encountered
underground that necessitate pumping, the applicant will
take the following steps:
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(1) Water wil l  be held in sumps as long as
possible to promote settling;

Water will be sampled prior to discharge to
ensure compliance with UPDES standards;

Prior to mining receiving channel morphology
parameters and erosion impacts will be
evaluated prior to discharging to any drainage
and at least quarterly during pumping to
determine what, if any, streamflow alteration is
occurring;

lf adverse impacts to the receiving stream are
noted, steps will be taken, with Division input
and approval, to minimize or eliminate those
impacts.

(Also see Appendix 7-3)

728.334 Water Availability (see Appendix 7-3)

728.335 Other Gharacteristics (see Appendix 7-3)

728.340 Surface Mining Activity N/A - Underground Mine

728.40A Permit Revision To be reviewed by the Division.

729. Gumulative Hydrologic lmpact Assessment (GHIA)

729.100 CHIA Assessment provided by Division.

729.200 Permit Revision To be reviewed by the Division.

730. Operation Plan

731. General Requirements This will be an underground mine with
approximately 42.6 acres of surface disturbance for mine site facilities and
roads. Runoff from the disturbed minesite area is proposed to be
controlled by a system of ditches and culverts which will convey all

(2)

(3)

(4)
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disturbed area runoff to a sediment pond for final treatment prior to
discharge.

This permit application includes a plan, with maps and descriptions,
indicating how the relevant requirements of R645-301 -730, R645-301-
740, R645-301-750 and R645-301-760 will be met. Each of these
sections are addressed in this Chapter, along with relevant Maps and
Appendices.

7 31 .100 Hydrologic-Balance Protection

731.110 Ground-Water Protection In order to protect the
hydrologic balance, coal mining and reclamation operations will be
conducted according to the plan approved under R645-301-731
and the following:

731.11 1 Ground-Water Quality Ground-water quality will
be protected by the plan described in Section 731 and the
following:

(1) Minimizing surface disturbance and proper handling
of earth materials to minimize acidic, toxic or other
harmful infiltration to ground-water systems.
Appendix6-2 of the MRP presents acid and toxic
results from a series of roof and floor samples from
the areas north and south of the proposed mine. The
sampfes of the S-24 and S-25 drillholes show the
quality of the roof and floor strata located to the south
of the proposed operation, while the Lila Fan Portal
roof and floor samples show the quality of the strata
north of the proposed mine. These samples identified
only minor issues with one or two samples for
revegetation issues. The recommendations were that
these samples would not be a problem when mixed
with the surrounding rock. No acid conditions were
identified in any of the rock samples. As these
samples bracket the mine property and the quality is
similar to quality found at other mines along the Book
Cliffs and none of these mines have an acid or toxic
issue, then it is likely that the rock in the proposed
mine area will have the same characteristics.;
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(2)

(3)

(4)

(5)

Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;

Controlling and treating disturbed area runoff to
prevent discharge of pollutants into ground-water, by
the use of diversions, culverts, silt fences, sediment
ponds and by chemical treatment if necessary;

Minimizing and/or treating mine water discharge to
comply with U.P.D.E.S. discharge standards;

Establishing where ground-water resources exist
within or adjacent to the permit area through a
Baseline Study (done) and monitoring quality and
quantity of significant sources through impletation of a
Water Monitoring Plan (proposed);

Proper handling of potentially harmful materials (such
as fuels, grease, oil, etc.) in accordance with an
approved Spill Prevention Control and
Countermeasure Plan (SPCC).

(6)

731.120 Surface-Water Protection In order to protect the
hydrologic balance, coal mining and reclamation operations will be
conducted according to the plan approved under 731 and the
following:

731.121 Surface-Water Quality Surface-water quality will
be protected by handling earth materials, ground-water
discharges and runoff in a manner that minimizes the
formation of acid or toxic drainage; prevents, to the extent
possible using the best technology currently available,
additional contributions of suspended solids to streamflow
outside the permit area; and, othenrvise prevent water
pollution.

Surface-water quafity protection is proposed to be
accomplished by the plan described in Section 731 and the
following methods:

(1) Minimizing surface disturbance and proper handling
of earth materials to minimize acidic, toxic or other
harmful infiltration to ground-water systems.
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(2)

(3)

(4)

(5)

Appendtx6-2 of the MRP presents acid and toxic
results from a series of roof and floor samples from
the areas north and south of the proposed mine. The
samples of the S-24 and S-25 drillholes show the
quality of the roof and floor strata located to the south
of the proposed operation, while the Lila Fan Portal
roof and floor samples show the quality of the strata
north of the proposed mine. These samples identified
only minor issues with one or two samples for
revegetation issues. The recommendations were that
these samples would not be a problem when mixed
with the surrounding rock. No acid conditions were
identified in any of the rock samples. As these
samples bracket the mine property and the quality is
similar to quality found at other mines along the Book
Cliffs and none of these mines have an acid or toxic
issue, then it is likely that the rock in the proposed
mine area will have the same characteristics. Also,
the rock from the access tunnels will be similar to the
rock samples for the floor;

Testing (as-necessary) to ensure stockpiled materials
are non-acid and non-toxic;

Controlling and treating disturbed area runoff to
prevent discharge of pollutants into surface-water, by
the use of diversions, culverts, silt fences, sediment
ponds, and by chemical treatment if necessary;

Minimizing and/or treating mine water discharge to
comply with U.P.D.E.S. discharge standards;

Establishing where surface-water resources exist
within or adjacent to the permit area through a
Baseline Study (done) and monitoring quality and
quantity of significant sources through impletation of a
Water Monitoring Plan (proposed);

Proper handling of potentially harmful materials (such
as fuels, grease, oil, etc.) in accordance with an
approved Spill Prevention Control and
Countermeasure Plan (SPCC).
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731.122 Surface-Water Quantity Surface water quantity
and flow rates will be protected as described in Section 731.

731.200 Water Monitoring The water monitoring program was
implemented in July, 2000. Baseline data will be collected (as possible)
from new monitoring sites L-1-S through L-4-S. These sites are typically
dry and no quality data has been gathered as yet. Sites L-6-G through L-
10-G have been monitored for baseline in 1993,1994, and 1995. These
sites, along with IPA-1, IPA-2 and IPA-3, were monitored in December
2000 to determine if they were still viable and to establish a current
baseline that will be continuous with operational monitoring.

Preceding each five year permit renewal, ground (springs) and surface
waters will be sampled for baseline parameters, same as listed in Tables 7-
4 and 7-5. Analysis on baseline and surface waters will be conducted
according to the operational monitoring plan. lt has been determined that
minimum monitoring is required based on minimal impacts and no
appropriated surface water use down stream.

731,210 Ground-Water Monitoring The proposed ground-water
monitoring plan is based on results of the Baseline Study and PHC
determination. Based on results of these studies, the only ground
water expected in the permit area is that which has been identified
as springs or seeps, and that which may be expected from perched
aquifers encountered by the proposed mining. Since no portals are
presently discharging on, or adjacent to, the permit area, and since
mining has not started, no underground water is presently available
for sampling; selected springs are proposed for sampling under the
Ground Water Monitoring Plan.

lf ground water is encountered in the future mining of a quantity
which requires discharge, the water will be monitored in accordance
with requirements of this section and a monitoring plan will be
proposed at that time.

For purposes of the water monitoring program, springs and seeps
are considered ground water and will be monitored as such.

731.211 Ground-Water Monitoring Plan Based on
information in the PHC determination (Appendix 7-3), and as
indicated above, the only ground water resources on or
adjacent to the permit area that can be monitored at this time;
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are springs and seeps. See Appendix 7-6 for a detailed
description of the water monitoring locations.

There are a total of ll ground water monitoring sites
proposed for this property. (See Table 7-3). Station L-S-G is
the potential mine discharge point, and will be monitored at
least monthly, or as occurs, in accordance with U.P.D.E.S.
Permit requirements. (See Table 7-4) Stations L-s-G, L-7-G,
1.8-G,

L-g-G, L-1 1-G, and L-12-G are significant springs or seeps
located over the area of proposed mining. These springs
wiff be monitored on a quarterly basis for parameters listed
in Table 7-5.

Station L-6-G (Table 7-3) is in the vicinity of 2 listed water
right springs, Mont Spring and Leslie Spring. These springs
are within the same small drainage, and may in fact be the
same spring. Close examination of spring/seep and
baseline monitoring stations show only one site in this
drainage with any consistent flows - site H-18; therefore, this
site was originally chosen to monitor the Mont and Leslie
Springs area. However in recent years L-6-G has been dry
and a new wet area upstream of L-6-G, Location L-1 1-G,
has been added to replace site L-6-G. Sampling at L-6-G
will be suspended as of the First Quarter of 2003.

Monitoring site L-7-G is intended to monitor a listed site
known as Cottonwood Spring. Once again, a close
examination of water rights information along with
spring/seep and baseline monitoring has shown only one
site in this area with any consistency - site #9; therefore, this
is the site chosen for monitoring of Cottonwood Spring.

L-8-G is an unnamed spring that matches Earthfax sample
site 10.

L-g-G is known as Pine Spring. There are two locations that
are identified as Pine Spring. These are water rights 91-
2517 and 91-2539, which are part of the same water right
filing. In the spring and seep inventories there has never
been any flow identified in the area of 91 -2517 as the site is
located off of the stream channel. lt is assumed that the
filing for 91 -2517 is a duplicate but the location is wrong.
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There have been numerous seep/spring notations in the
local area, but the only consistent flowing site is 91-2539;
this is the site that will be monitored for Pine Spring. In a
recent archeological study, the location of the sight that has
been monitored as L-g-G was determined using GPS
coordinates. The location for this site was determined to be
different than what was plotted on the Plates 7-1 ,7-1A, and
7-3. Based on this new data, the location of the spring has
been updated.

L-10-G is also an unnamed spring that matches Earthfax
sample site 14. Since this site is located over 1 mile south
of the permit area, it has been replaced with L-12-G which is
a more appropriate site to monitor. Monitoring of site L-10-G
will be suspended as of the First Quarter of 2003.

L-1 1-G is located in the bottom of the upper reaches of Lila
Canyon. This is in the same drainage as the Mont and
Leslie Springs water right locations. In recent years L-6-G
(H-18) has been dry. However, there has been some
minimum flow observed approximately one hundred yards
above L-6-G where L-11-G was established.

L-12-G is an unnamed spring which had been developed but
is now abandoned. The seep/spring inventory data is shown
in Appendix 7-1 and locations are shown on Plate 7-1.
Proposed water monitoring sites are shown on Plate 7-4.

L-13-S, L-14-S, and L-15-S are sites being monitored to
assist in characterization of the various drainages.

L-16-G and L-17-G are seeps being monitored in Stinky
Spring Canyon. These sites were not identified during
baseline surveys and are believed to exist intermittently and
are not always evident. These two seeps appear to be an
important source of water for Bighorn sheep specifically in
the early spring.

It should be noted that data has been gathered on the
various seeps/springs as part of the original baseline
inventory for the South Lease by LP.A. The data was
gathered over the years 1993, 1994 and 1995 and was
stopped. In the second quarter of 2001 water monitoring
continued.
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IPA-1 ,2 and 3 are groundwater piezometers in the Little
Park wash area. These holes will be checked quarterly for
water depth only. Monitoring of these sites will continue until
the mining or subsidence renders them unusable.

At a minimum, total dissolved solids or specific conductance
corrected to 25 degrees C, pH, total iron, total manganese
and water levels will be monitored, on all points except IPA-
1,2  and 3 .

731.212 Monitoring Reports Ground-water will be
monitored and data will be submitted at least every three
months for each monitoring location. Monitoring submittals
will include analytical results from each sample taken during
the approved reporting period. When the analysis of any
ground-water sample indicates noncompliance with the
permit conditions, then the operator will promptly notify the
Division and immediately take the actions provided for in 145
and 731.

731.213 Waiver of Monitoring N/A - No waiver is
requested.

731.214 Ground-Water Monitoring Duration Ground-
water monitoring will continue through mining and
reclamation until bond release. lf the ground water is a
discharge strictly from the mining operations, monitoring will
continue, or until the ground water source is no longer
accessible. Other monitoring will continue until:

731.214,1 "The coal mining and reclamation
operation has minimized disturbance to the prevailing
hydrologic balance in the permit and adjacent areas
and prevented material damage to the hydrologic
balance outside the permit area; water quantity and
quality are suitable to support approved postmining
land uses"; or,

731.214.2 until "Monitoring is no longer necessary to
achieve the purposes set forth in the monitoring plan
approved under R645-301-731 .211 ."
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731.215 Monitoring Equipment equipment, structures and
other devices used in conjunction with monitoring the quality
of ground water on-site and off-site will be properly installed,
maintained and operated and will be removed by the
operator and will be removed by the operator when no
longer needed.

731.220 Surface Water Monitoring Surface water monitoring will
be conducted in accordance with the plan described in this section.

Based on results of the PHC determination, base-line study and
other avaifable information, numerous small springs and seeps
exist within, and adjacent to, the permit area. In addition,
ephemeral drainages in the area flow in response to snow melt and
precipitation events. The proposed surface-water monitoring
program will monitor the significant surface water sources,
including drainages above and below the disturbed mine site area,
and all point-source discharges (i.e. sediment pond). Seeps,
springs and potential mine water discharge will be monitored in
accordance with the Ground Water Monitoring Plan in the previous
section.

It should be noted that field sheets in Appendix 7-2 refer to a point
HC-2, while Bar Graphs and Spreadsheets refer to a station B-1. lt
has been determined that these are the same point. The site is
designated B-1 on Plate 7-1 , with a red Hc-z in parenthesis. The
electronic data inventory (EDl) also shows both B-1 and Hc-2
designations for this site.

Another HC-2 site is listed in the seep/spring inventories in
AppendixT-G and in the baseline data in Appendix 7-1. This
station is afso occasionally referred to as H-2 in the seep/spring
inventories (Appendix 7-6). lt has been determined that the H-2
and HC-2 sites referred to in these 2 appendices are the same
station. The station location is shown on Plate 7-1 , where it is
designated H-2 with a green (HC-2) in parentheses.

There is one other station with confusing designations in the data
from AppendtxT-2 and 7-6 - station HCSW-1 . This station has 3
different designations in the data - HCSW-1, HSW-1 , and Hc-1 .
The point is shown as Hc-1 on PlatesT-1 and 7-4; however, a note
has been added to Plate 7-1 to showthe station is also called
(HCSW-1), to eliminate confusion. lt should also be noted that
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there is a seep/spring site designated as H-1 on Plate 7-1 . This is
not to be confused with any of the above listed HC, HSW or HCSW
sites.

These are the only known duplication or wrong designation of
sample site numbers. lt appears that different samplers or
companies conducting seep/spring inventories occasionally used
different designations for the same sites - the main problem being
the use of H-n or HC-n for the same location, in some instances.
Every effort has been made to refine the station identifications and
locations on Plate 7-1 to reflect the sampling data provided in
Appendices 7-1 ,7-2 and 7-6. Wherever a site has 2 different
designations, both are shown with one in parentheses.

The following is a list of proposed monitoring sites:

L-4-S Sediment Pond Discharge
L-s-G Mine Water Discharge
L-6-G (suspended) Sampling Suspended lQtr 2003
L-7-G Cottonwood Spring
L-8-G Unnamed Spring
L-g-G Pine Spring
L-10-G (suspended) Sampling Suspended lQtr 2003

Station No.
1.1-S

L-2.S
L-3.S

L-1 1-c
L-12-c
L-13-S

L-14-S

L-16-c
L-17-c
L-18-S

IPA-1
IPA.2
IPA.3

Location
Lila Canyon

Rt. Fork Lila (above mine)
Lila Canyon Below Mine

Lila Canyon Wash
Section 25 Wash
Little Park Wash

Section 25 Wash

Stinky Spring Wash
Stinky Spring Wash
Stinky Spring Wash

Little Park Wash
Little Park Wash
Little Park Wash

Tvpe
lntermittent by rule with
ephemeral flow
Ephemeral Stream

Intermittent by rule with
ephemeral flow

UPDES
UPDES (Groundwater)
Spring
Spring
Spring
Spring
Spring
Spring
Spring
lntermittent by rule with
ephemeral flow
Intermittent by rule with
ephemeral flow
Intermittent by rule with
ephemeral flow
Seep
Seep
Intermittant by rule with
ephemeral flow
Borehole
Borehole
Borehole

L-1 5-S (suspended) Sampling Suspended l Qtr 2003

Sampling at Locations L-13-S, L-14-S, L-15-S, and L-18-S will no longer be required once the
washes have been characterized as Intermittent by rule with ephemeral flow or Ephemeral.

Locations of all monitoring sites are shown on Plate 7-4, "Water Monitoring Location Map".
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Proposed monitoring methods, parameters and frequencies are
described in Table 7-3, "water Monitoring Stations", Table 7-4,
"Surface Water Monitoring Parameters", and Table 7-5 "Ground
Water Monitoring Parameters".

In any one quarter a minimum of three unsuccessful attempts will
be made by using either 4 wheel drive vehicles or ATV's to access
all water monitoring sites prior to reporting any site as "No Access".
However, safety and common sense will prevail while making these
attempts.

Monitoring reports will be submitted to the Division at least every 3
months, within 30 days following the end of each quarter.

731.221 Surface-Water Monitoring Plan The proposed
surface-water monitoring plan is detailed in Section 731 .220.
This plan is based on PHC determination and analysis of all
baseline hydrologic, geologic and other information in this
permit application. The plan provides for monitoring of
parameters that relate to the suitability of the surface water
for current and approved postmining land uses and to the
objectives for protection of the hydrologic balance as set
forth in 751 (see Table 7-4).

7 31 .222 Su rface-Water Mon itori ng Paramete rs Th e
surface-water monitoring parameters are shown in Table 7-
4. Water monitoring locations and sample frequencies are
described in Table 7-3 and on Plate 7-4 .

The plan will provide data to show impacts to potentiafly
affected springs, seeps, impoundments and drainages within
and adjacent to the permit area, by comparison with relevant
baseline data and with applicable effluent limitations.

731.222.1 Non-point Source Locations The
parameter list in Table 7-4 provides monitoring for all
parameters required by this section. The monitoring
locations and frequencies described in Table 7-3
show that all significant springs, seeps,
impoundments and drainages that could potentially
be impacted by the mining and reclamation
operations will be monitored on a regular basis.
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731.222.2 Point-source Discharges Point-source
discharge monitoring will be conducted in accordance
with 40 CFR Parts 122 and 123, R645-301-751 and
as required by the Utah Division of Environmental
Health for Utah Pollutant Discharge Elimination
System (U.P.D.E.S.) permits. A U.P.D.E.S. discharge
permit application has been submitted to the Division
of Environmental Health for the proposed sediment
pond and mine water for the Lila Canyon operation.
Existing U.P.D.E.S. permit applications for the Lila
Canyon Mine are provided in Appendix 7-5.

731.223 Reporting As indicated in Section 731 .220,
surface-water monitoring data will be submitted at least
every 3 months for each monitoring location. When analysis
of any surface water sample indicates non-compliance with
the permit conditions, the company will promptly notify the
Division and immediately take actions to identify the source
of the problem, correct the problem and, if necessary, to
provide warning to any person whose health and safety is in
imminent danger due to the non-compliance.

731.224 Duration Surface-water monitoring will continue
through mining and reclamation until bond release.
Locations, parameters and/or sampling frequency (other
than U.P.D.E.S. discharge points) may be modified by the
Division if:

731.224.1 "The operator has minimized disturbance
to the hydrologic balance in the permit and adjacent
areas and prevented material damage to the
hydrologic balance outside the permit area; water
quantity and quality are suitable to support approved
postmining land uses"; or,

731.224.2 "Monitoring is no longer necessary to achieve the
purposes set forth in the monitoring plan approved under
731 .221 .

731.225 Monitoring Equipment Equipment, structures and
other devices used in conjunction with monitoring the quality
and quantity of surface water on-site and off-site will be
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properly installed, maintained and operated and will be
removed by the operator when no longer needed.

731.300 Acid- and Toxic-Forming Materials Drainage from acid- and
toxic-forming materials and underground development waste into surface
water and ground water will be avoided by implementation of a Spill
Prevention Control and Countermeasure (SPCC) Plan and by the
following:

731.311 ldentification/Burial of Acid- or Toxic-Forming
Materials
Potentially acid- or toxic-forming materials will be identified by use
of Material Safety Data Sheets (MSDS), or by direct sampling and
analysis in the case of underground development waste.

Any material which exhibits acid- or toxic-forming characteristics
will be properly stored, protected from runoff, removed to an
approved disposal site or buried on site beneath a minimum of 4' of
non-acid, non-toxic material.

731.312 Storage of Acid- or Toxic-Forming Materials Storage of
potentially acid- or toxic-forming materials, such as fuel, oils,
solvents and non-coal waste will be in a controlled manner,
designed to contain spillage and prevent runoff to surface or
ground water resources.

All oils and solvents will be stored in proper containers within
enclosed structures. Fuels will be stored in appropriate tanks,
enclosed within concrete or earthen bermed areas designed to
contain any spillage.

Non-coal waste (garbage) will be stored in a designated location, in
dumpsters, and removed to an approved landfill (East Carbon
Development Contractors - ECDC) on a regular, as-needed basis.

Unused or obsolete equipment or supplies will be stored in a
designated area. Drainage from the storage area wifl be directed
to the sediment pond as shown on the Sediment Control Map,
Plate 7-5.

Underground development waste (if any) will also be stored in a
designated area. Such waste will be tested for acid- or toxic-
forming potential, and if found to be acid- or toxic-forming, the
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waste site will be protected from surface runoff by the use of
earthen berms.

731.320 storage, Burial, Treatment All storage, burial and
treatment practices will be as described in this permit, and
consistent with applicable material handling and disposal provisions
of the R645-Rules.

731.400 Transfer of Wells There are presently three piezometers on this
permit. When these piezometers are no longer required, they will be
sealed in a safe, environmentally sound manner in accordance with
regulations (see Section 631.200). The Horse Canyon Well will be
donated to the College of Eastern Utah as part of the Post Mine Land use
Change

731.500 Discharges The only proposed discharges from this operation
will be from the sediment pond and/or underground mine water.
Each of these potential discharges would be monitored and
controlled within requirements of approved U.P.D.E.S. Discharge
Permits.

731.510 Discharges into an Underground Mine There are no
plans to discharge any water into an underground mine.
This section is not applicable.

731.512 Types of Discharge The only planned discharges from
this site are water, in the form of sediment pond discharge or
underground mine water discharge.

731.512.1 Water See Section 731.512.

731.512.2 Coal Processing Waste N/A - There are no
plans to process coal or discharge coal processing waste
from this site.

731.512.3 Fly Ash from a Goal-Fired Facility N/A - There
are no plans for a coal-fired facility at this time.

731.512.4 Sludge from Acid-Mine-Drainage Treatment
N/A There are no pfans for an acid-mine-drainage treatment
facility at this time.
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Tvpe Frequencv Remarks

1.1.S Lila Canyon Int. Stream Monthly At mine Site

1.2-S Rt. Fork Lila
(above mine)

Ephemeral
Stream

Monthly RF Above Mine Site

1.3-S Lila Canyon
(below mine)

Int. Stream Monthly RF Below Mine Site

1.4-S Sediment Pond Discharge Monthly or as
occurs

Per UPDES Permit

1.5.G Mine Water Discharge Monthly or as
occurs

Per UPDES Permit

L-6.G Lila Canyon Spring Sampling
Suspended
l Qtr 2003

Replaced by L-1 1-G
Water Right 91-617

1.7.G Little Park Spring Quarterly Cottonwood Spring
Sample Site 9
Water Right 91-2521

L.B-G Little Park Spring Quarterly Unnamed Spring
Sample Site 10
Water Right 91-2538

1.9-G Little Park Spring Quarterly Pine Spring Sample
Site 162
Water Right 91-2539

L-10-c Williams Draw Spring Sampling
Suspended
l Qtr 2003

Repfaced by L-12-G
Water Right 91-809

L-1 1-c Lila Canyon Spring Quarterly MonUleslie Spring
Replaces L-6-G
Water Right 91-618

L-12-c Section 25
Spring

Spring Quarterly Replaces L-10-G
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Table 7-3
Lila Canyon Mine

Water Monitoring Stations

Station Location Tvpe Frequencv Remarks

L-13-S Little Park
Wash

Dry Wash Monthly At Road Crossing

L-14-S Section 25
Wash

Dry Wash Monthly At Road Crossing

L-15-S Williams Draw
Wash

Dry Wash Sampling
Suspended
l Qtr of 2003

At Road Crossing

L-16-c Stinky Spring
Wash

Seep Quarterly Top of Mancos

L-17-c Stinky Spring
Wash

Seep Quarterly Top of Mancos

L.1B-S Stinky Springs
Wash

Dry Wash Monthly Adjacent to Access
Road

L-19-S Little Park
Wash

Dry Wash Monthly At Permit Boundary

IPA.1 Little Park Borehole Quarterly Water Level Only

IPA-2 Little Park Borehole Quarterly Water Level Only

IPA-3 Little Park Borehole Quarterly Water Level Only

NOTE: Sites L-13-S, L-14-S, L-15-S, and L-18-S wil l  no longerbe monitored
after the washes have been characterized.
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Table 7-4
Lila Canyon Mlne

Surface Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reported As

Water Level or Flow Depth, Flow
pH Standard Units

Specific Conductivity (ohms/cm ) umhos/cm @ 25" C
Temperature o c

Dissolved Oxygen mg/l

Laboratory Measurements Reported As

Total Dissolved Solids mg/l

Total Settleable Solids (UPDES)

Total Suspended Solids mg/l

Total Hardness (CACO3) mg/l

Total Alkalinity mg/l

Carbonate (CO. -2)
mg/l

Bicarbonate (HC). -1)
mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl -) mg/l

lron (Fe) (Dissolved) mg/l

lron (Fe) (Total) mg/l

Magnesium (Mg) (Dissolved) mg/l

Manganese (Mn) (Dissolved) mg/l

Manganese (Mn) (Total) mg/l

Potassium (K) (Dissolved) mg/l

Sodium (Na) (Dissolved) mg/l

Sulfate (SO, -') mg/l

Oil and Grease (As required) mg/l

Cations meq/l

Anions meq/l



Table 7-5
Lila Canyon Mine

Ground Water Monitoring Parameters
Operational and Post-Mining

Field Measurements Reported As

Water Level or Flow Depth, Flow

pH Standard Units

Specific Conductivity umhos/cm @ 25" C

Temperature o c

Laboratory Measurements Reported As

Total Dissolved Solids mg/l

Total Hardness (CACO3) mg/l

Total Alkalinity mg/l

Carbonate (CO. -2)
mg/l

Bicarbonate (HC). -1)
mg/l

Calcium (Ca) (Dissolved) mg/l

Chloride (Cl -) mg/l

lron (Fe) (Dissolved) mg/l

lron (Fe) (Total) mg/l

Magnesium (Mg) (Dissotved) mg/l

Manganese (Mn) (Dissolved) mg/l

Manganese (Mn) (Totat) mg/l

Potassium (K) (Dissotved) mg/l

Sodium (Na) (Dissolved) mg/l

Sulfate (SOo '') mg/l

Oil and Grease (As required) mg/l

Cations meq/l

Anions meq/l
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731.512.5 Flue-gas Desulfurization Sludge N/A - There
are no plans for flue-gas desulfurization at this site.

731.512.6 Inert Materials N/A - There are no plans to use
or discharge inert materials used for stabilizing underground
mines.

731.512.7 Any underground mine development wastes that
cannot be left and permanently stored underground will be
brought to the surface and stored in a controlled, designated
location. Final disposal of such materiaf will depend on its
volume, physical and chemical characteristics and potential
for use in reclamation. There are presently no plans to
return such material underground; however, if this does
become necessary in the future, complete plans will be
submitted for disposal at that time.

731.513 Waterfrom Underground Workings Based on historical
data from other mines in the area, some mine water can be
expected to be encountered during the mining operation.
Typically, such water is stored in "sumps" or designated
areas in the mine and used for mining operations or
discharged to the surface. A sump is an underground
storage area that is used to temporarily store water before it
is used underground or pumped to the surface for discharge.
The main purpose of a sump is to remove sediments. The
sump will also remove oil/grease if they were to get into the
water. The size of a sump can vary from a few hundred
gallons to several thousand gallons. The size normally
depends on the space available and the amount of water
needed for mining operations.

In order to more accurately define the potential impact of the
mine on ground water, underground usage discharge
amounts, if they were to occur, would be documented. This
information along with the surface monitoring program will
provide the best information available as to the potential
impact of the mine on ground water.

IPA piezometers 1-3 will still be monitored quarterly if
possible. The three piezometers were monitored on
December 22,2000. The water level probe during this
period was unable to reach the depth required to measure
the water level of IPA-1 and IPA -3. Another attempt will be
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made to enter these piezometers when the sites are accessible.

The water level of IPA-2 was very consistent with the last
reading taken on April 29, 1996. This piezometer (lPA-2) is
the farthest west of the three piezometers and is up dip from
the other two. Any impact to ground water would be noticed
very quickly at IPA-2. This information from IPA-2 along with
the past baseline data on the three piezometers and the in
mine water monitoring program mentioned above, would
provide an accurate evaluation of potential ground water
impacts.

At the present time, there are no plans to divert water from
the underground workings of this operation to any other
underground workings.

lf it became necessary to discharge water from the mine,
this water would be discharged in accordance with the
UPDES permit application in AppendixT-5. The water
would be discharged into the Right Fork of Lila Canyon.
Refer to Plate T-5.

731.520 Gravity Discharges Location of the proposed portal
slopes are below the western (upper) exposure of the
easterly dipping coal bed. In the area immediately around
the proposed portals, no water is presently issuing from the
strata above or below the coal outcrop; therefore, it is
assumed any water encountered in the underground mining
will not be under artesian pressure or with sufficient
hydrostatic head to raise it to the portal site.

The coal seam to be mined dips away from the portal site at
approximately 10o/o. lf water is encountered in the mining, it
will likely be at a static level far below the exposed outcrop
or rock slopes. This may result in some possible mine
discharge from pumping, but not from gravity.

731.521 Portal Location The proposed access portals are below
the coal outcrop, as shown on FigureT-1, Plates 5-5 and 7-
5. The fan is to be located above, at the outcrop. The rock
slopes will slope up to the east at approximately 12o/o to
contact the coal seam; however, the coal seam is dipping
down to the east in this area. The approximate point of
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contact between the rock slopes and the coal seam will be
1227'from the surface at an elevation of 6300'. Ground
water levels in the mining area, based on the 3 water
monitoring

holes and other geologic data, appear to be nearly static at
efevation 5990 in this area (see Figure 7-1).

Water level in the mine would have to raise approximately
310' to reach the rock slope/coal seam contact and result in
a gravity discharge. Water monitoring results and other
historical data in the area do not indicate this is likefy to
occur.

731.522 Surface Entries after January 21,1981 This is not
known to be an acid-producing or iron-producing coal seam;
however, proposed portals are located to prevent gravity
discharge from the mine (see Section 731 .521).

731.600 Buffer Zones All streams within the permit area are either
ephemeral or intermittent by rule with ephemeral flow. In the area
of the surface facilities along the intermittent by definition Lila
Wash, the Operator will install stream buffer zone signs in locations
shown on Plate 5-2 and maintain the buffer zones during the
operation.

731.7AO Cross Sections and Maps The following is a list of cross-
sections and maps provided in this section of the P.A.P.

Plate 7-1
Plate 7-2
Plate 7-3
Plate 7-4
Plate 7-5
Plate 7-Ga
Plate 7-Gb
Plate 7-7

Permit Area Hydrology Map
Distu rbed Area Hyd rologyAff atershed
Water Rights Locations
Water Monitoring Location Map
Proposed Sediment Control Map
Proposed Sediment Pond #1
Proposed Sediment Pond #2
Post-Mining Hydrology
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All required maps and cross-sections have been prepared by, or
under the supervision of, and certified by a Registered Professional
Engineer, State of Utah.

731.710 General Area Hydrology Plate

731.720 Plate 7-2.

731.730 Water Monitoring Map Plate 7-4.

731.740 Sediment Pond Map Plates 7-Ga and 7-6b.

731.750 Plate 7-6a & b.

731.760 Other Maps (See Section 731 .700 for a complete
maps provided in this section).

731.800 Water Rights and Replacement (See Section 727)

732. Sediment Gontrol Measures

732.100 Siltation Structures The only proposed siltation structures for
this site are the sediment ponds. All disturbed area runoff is
proposed to be directed to these ponds for final treatment prior to
discharge.

The sediment ponds will be constructed and maintained in
compliance with applicable regulations. Details of the proposed
ponds are discussed in the following section and in Appendix 7-4.

732.200 Sedimentation Ponds As discussed above, all disturbed area
runoff is proposed to be directed to the sediment ponds for final
treatment prior to any discharge. The proposed sediment ponds
will be located at the low points of the disturbed area, as shown on
Plate 7-5.

732.210 Sediment Pond Details The proposed sediment ponds
are considered temporary, and will be removed during final
reclamation. The ponds are designed in compliance with the
requirements of the following sections, as required:
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356.300 - The ponds will be maintained until the disturbed area has
been stabilized and revegetated. Removal shall not be any sooner
than 2 years after the last augmented seeding;

356.400 - Upon removal, the pond areas will be reclaimed and
reseeded according to the reclamation plan;

513.200 - N/A - The proposed sediment ponds do not meet the
size or other qualifying criteria of MSHA, 30 CFR 77 .216(a);

763 - Refer to this regulation addressed later in this chapter.

Design details for the sediment ponds and site drainage control are
addressed in AppendixT-4 of this P.A.P.

732.22A MSHA Requirements This section does not apply since
there are no plans for construction of coal processing waste dams
or embankments at this site. The proposed ponds do not meet the
size or other qualifying criteria of MSHA, 30 CFR 77 .216(a).

732.300 Diversions There is one undisturbed diversion planned for this
site. This diversion consists of a bypass culvert beneath sediment
pond No. 1 , which will allow undisturbed runoff to bypass the site
without mixing with disturbed area runoff.

Other diversions planned consist of disturbed area ditches and
culverts, as shown on Plate 7-5. Design details for all diversions
are provided in Appendix T-4.

All diversions will be constructed and maintained to comply with the
requirements of R645-301 -742.100 and R645-301-742.300.
Details are described under those respective sections of this
chapter.

732.400 Road Drainage All roads will be constructed, maintained and
reconstructed to comply with R645-301-742.400. Specific
information to road drainage is provided under that section of this
chapter.

732.410 Alteration or Relocation of Natural Drainages There
are no plans to construct roads which will require alteration or
relocation of natural drainageways, other than by providing
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culverted crossings over ephemeral drainages. There are no plans
to alter or relocate any intermittent or perennial drainages in
conjunction with road construction.

Road construction and design details are provided in Chapter 5 of
this P.A.P. Road drainage and culvert design details are provided
in Appendix 7-4.

732.420 Gulverts Culvert details are provided in Appendix 7-4. All
undisturbed culvert inlets will be provided with headwall protection,
consisting of inlet sections, rock or concrete.

733. lmpoundments The only water impoundment proposed for this site are the
sediment ponds. Design details for the ponds are provided in Appendix 7-
4 and on Plates 7-6a &b.

733.100 General Plans The general plan for this site is to drain runoff
from the disturbed area into two sedimentation ponds for treatment
prior to discharge. Site drainage and design details are described
in Appendix 7-4. The general plan includes the following, ata
minimum:

733.110 Gertification The sediment control plan and proposed
sediment pond designs have been prepared and certified by a
Registered Professional Engineer, State of Utah.

733.120 Maps and Cross Sections Sediment pond locations,
design plans and cross sections are provided on Plates 7-5 and 7-
6a & b, respectively.

733.130 Narrative A complete description of the proposed
sediment ponds along with volumes and design/construction details
in provided in AppendixT-4.

733.140 Survey The proposed sediment ponds are not located
within a potential subsidence area from past underground mining
operations.

733.150 Hydrologic and Geologic Information Relevant
hydrologic and geologic information for the sediment ponds are
provided in Appendix 7-4.
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733.160 Gertification Statement All proposed sediment pond
structures are provided with this submittal. The structures will be
constructed prior to construction of the mine site area, but not
before receiving Division approval.

733.200 Permanent and Temporary lmpoundments As indicated
earlier, the proposed sediment ponds are classed as temporary.

733.210 Design Requirements The proposed sediment ponds
are temporary; therefore, the ponds are not designed to meet
requirements of MSHA 30 CFR 77.216.

The proposed ponds are not located where failure would expect to
cause loss of life or serious property damage. As shown in
AppendixT-4, the proposed pond embankments wilf have a
minimum of 3H : 1V on the inside slope and 2H:1V on the outside.
These slopes, along with the 95% compaction requirement, will
ensure a static safety factor in excess of 1.3, as required.

733.220 Permanent lmpoundment Section 733 .220 is not
applicable since the impoundments will be temporary.

733.230 Temporary lmpoundment The proposed sediment
ponds are temporary impoundments, and will be removed when
reclamation sediment control and revegetation criteria are met, in
accordance with Phase ll Bond Release criteria.

733.240 Inspections/Potential Hazards As indicated under
Section 515.200, if any examination or inspection shows a potential
hazard exists, the person who examined the impoundments will
promptly notify the Division of the finding and emergency
procedures formatted for public protection and remedial action.

734. Discharge Structure All discharges from sedimentation ponds, diversions
and culverts will be protected from erosion by the use of adequately sized
rip-rap, concrete or other approved protection. Details for outlet protection
for all drainage control structures are provided in Appendix 7-4. All
discharge structures have been designed according to standard
engineering design procedures.
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735. Disposal of Excess Spoil No excess spoil production is anticipated.

736. Goal Mine Waste Any areas designated for the disposal of coal mine
waste will be constructed and maintained to comply with R645-301-746.
Details are described under that section.

737. Noncoal Mine Waste Storage and final disposal of noncoal mine waste
are described under section T4T .

738. Temporary Gasing and Sealing of Wells There are no wells proposed to
be used to monitor ground water conditions associated with this permit or
operation. The three Piezometers will be reclaimed according to the
requirements of the Divisions's Performance Standards.

740. Design Griteria and Plans Design criteria and plans for this permit are
detailed in Appendix 7-4. The following section will describe the general
drainage and sediment control plan.

741. General Requirements The proposed operation is an underground mine
with a relatively small surface disturbance for transportation, support and
coal handling facilities. The proposed surface facilities will comprise a
disturbed perimeter of approximately 42.6 acres. Access roads and utility
lines will consist of approximately 10 acres of additional disturbance along
a BLM Right-of-Way designated as a "Transportation Corridor".

The majority of undisturbed runoff from areas above the proposed mine
site will be diverted beneath the site via an undisturbed diversion culvert.
Runoff from the disturbed mine site area will be directed to two sediment
ponds, designed to contain and treat the runoff from a 10 year - 24 hour
precipitation event for the contributing watersheds. Disturbed area runoff
will be directed to the sediment ponds via a combination of properly sized
ditches and culverts. The general drainage controf plan for the mine site
is shown on Plate 7-5. The complete Drainage Design and Control Plan
is provided in AppendixT-4 of this p.A.P.

742. Sediment Gontrol Measures See Appendix7-4 for Sediment Control
Measure details.

7 42.100 General Requirements
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7 42.11 0 Designed/Gonstructed/Maintained Appropriate
sediment control measures will be designed, constructed and
maintained using the best technology currently available to:

742.111 "Prevent, to the extent possible, additional
contributions of sediment to stream flow or to runoff outside
the permit area;"

This will be accomplished by the construction of undisturbed
diversions to aflow most undisturbed runoff to by-pass the
site and by routing all disturbed runoff to sediment ponds for
treatment prior to discharge.

742.112 "Meet the effluent limitations under R645-301-751i"

Any discharge from the sediment ponds will be made in
compliance with all Utah and federal water quality laws and
regulations and with effluent limitations for coal mining
promulgated by the U.S. Environmental Protection Agency
set forth in 40 CFR Part 434.

742.113 "Minimize erosion to the extent possible:" This will
be accomplished by proper routing of drainage, and by the
use of energy dissipators and/or erosion protection at all
sediment pond, ditch and culvert outlets and in ditches
where erosive velocities are expected.

742.120 Sediment Gontrol Measure Sediment control measures
within and adjacent to the disturbed areas are detailed in Appendix
7-4. These measures include, but are not limited to:

742.121 As discussed in Appendix 7-4, runoff from the
disturbed area wifl be captured in sediment ponds and/or
treated as necessary to meet effluent limitations prior to
discharge.

742.122 As discussed in Appendix 7-4, the majority of
undisturbed drainage from above the mine site will be
diverted via designed undisturbed diversions.
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742.123 Undisturbed diversions will consist of properly
designed and protected channels and/or culverts as
described in Appendix 7 -4.

742.124 The primary means of velocity reduction is planned
to be the use of rip-rap; however, other methods such as
straw dikes, check dams and/or vegetative filters may be
employed during the operational or reclamation phases as
determined necessary, and with Diversion approval.

742.125 There are no plans to treat runoff with chemicals.
Based on extensive experience with runoff in this area,
effluent requirements for discharge can normally be met by
containment and settling in a sediment pond.

742.126 lt is expected that water will be encountered in the
underground mining; however, this water will be used for
mining needs and only discharged when no further storage
is available underground. Any discharge of mine water will
meet applicable effluent limitations. Such water will be
sampled (and treated if necessary) prior to discharge.

742.200 Siltation Structures As described in Appendix 7-4the sediment
ponds will provide for sediment removal for most of the surface
facility disturbance. An alternate sediment control method of berms
and silt fences will be used at the fan site, around the topsoil
stockpile area, and on the slopes below the water treatment area
and portal access road. The description of this alternate sediment
control method is also described in Appendix7-4. In the case of
the fan site, this is necessary due to its remote location and rough
terrain. In the case of the water treatment slope, due to
topography, there is no way to direct the runoff to the sediment
basins. Other sediment structures that might be used around the
surface facilities are temporary sediment traps such as straw dikes
and/or catch basins.

742.210 General Requirements Siltation structures will be
designed, constructed and maintained in accordance with the
fol lowing regulations.

742.211 Siltation structures will be constructed using the
best technology currently available to prevent additional
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contributions of suspended solids and sediment to
streamflow outside the permit area to the extent possible.
Sediment control structures and details are discussed in
AppendixT-4.

742.212 The siltation structures (i.e. sediment ponds) will
be constructed prior to any coal mining and reclamation
operations. Upon construction, the ponds and any other
siltation structures will be certified by a qualified registered
professional engineer to be constructed as designed and
approved in the reclamation plan.

742.213 The sediment ponds will be designed, constructed
and maintained in accordance with all applicable regulations.
See 732.200, 733.200 and Appendix 7-4for details.

742.214 Any discharge of water from underground workings
to surface waters will meet applicable effluent limitations of
751. lf such water is found not to meet those requirements,
the water will be treated underground prior to discharge, or
passed through a siftatbn structure prior to leaving the
permit area.

742.220 Sedimentation Ponds The sedimentation ponds will
meet the following criteria:

742.221.1 The ponds will be used individually;

742.221.2 The ponds are located at the lower end of the
disturbed area and out of any perennial stream (See Plate 7-
5);

742.221.3 The sediment ponds will be designed,
constructed and maintained to:

742.221.31 The ponds are designed to contain the
runoff from a 10 year - 24 hour precipitation event for
the area in addition to a minimum of 2 years of
sediment storage.
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742.221.32 The ponds are designed to provide a
minimum of 24 hour retention of the runoff from a 10
year - 24 hour precipitation event.

742.221.33 The ponds are designed to contain the
runoff from a 10 year - 24 hour precipitation event
plus a minimum of 2 years of sediment storage.

7 42.221.34 Nonclogging dewatering devices are
proved as described in Appendix 7-4.

742.221.35 This will be accomplished by proper
design, construction and maintenance of the ponds
as described in Appendix 7-4.

742.221.36 As discussed in Appendix 7-4, sediment
will be removed when the level reaches the 2 year
storage level. Since the ponds are oversized, this
leaves adequate room for storage of the design
event.

742,221.37 The sediment ponds construction ensures
against excessive settlement. See "Design and
Construction Specifications for Sedimentation Pond"
in Appendix 7-4.

742.221.38 Sediment ponds will be free of sod, large
roots, frozen soil, and acid- or toxic-forming coal
processing waste. See "Design and Construction
Specifications for Sedimentation Pond" in Appendix
7-4.

742.221.39 The sediment ponds will be compacted
properly. See "Design and Construction
Specifications for Sedimentation Pond" in Appendix
7-4.

742.222 Sediment Ponds Meeting MSHA Griteria The
proposed ponds do not meet the size or other qualifying
criteria of MSHA, 30 CFR 77 .216(a). Therefore, this section
is not applicable.
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742.223 Sediment Ponds Not Meeting MSHA Griteria As
discussed in AppendixT-4, the ponds will be equipped with
principle spillway and emergency spillway culverts each
sized to safely discharge runoff from a25 year - 6 hour
precipitation event.

742.223.1 The Principle Spillway culverts and the
Emergency Spillway culverts will be corrugated, metal
pipe. Each one designed to carry sustained flows.

742.223.2 N/A - See 742.223.1

742,224 N/A - See 742.223.1

742.225 N/A - No exception requested.

742.225.1 N/A

742.225.2 N/A

742.230 Other Treatment Facilities No other treatment facilities
are planned for this operation. Therefore, Section 742.230 is not
applicable.

742.240 Exemptions No exemptions are requested at this time;
however, since this is a new proposed operation, the need for
Small Area Exemptions and/or Alternate Sediment Control Areas
may arise in the future.

742.300 Diversions

7 42.310 General Requirements

742.311 All diversions are considered temporary, and will
be removed upon final reclamation.

Diversions are designed to minimize adverse impacts to the
hydrologic balance within the permit and adjacent areas, to
prevent material damage outside the permit area and to
assure the safety of the public detailed diversion designs are
presented in AppendixT-4 of this P.A.P.
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742.312 See AppendixT-4 for diversion designs.

742.313 As indicated, all diversions for the Lila Canyon
Mine are temporary, and will be removed when no longer
needed. Land disturbed by removal will be reclaimed in
accordance with R645-301 and R645-302. Prior to diversion
removal, downstream water treatment facilities will be
modified or removed. See Reclamation Hydrology Section
of Appendix 7-4.

742.320 Diversion of Perennial and Intermittent Steams
Section 742.320 is not applicable since there are no diversions
planned for perennial or intermittent streams within the permit area.

742.330 Diversion of Miscellaneous Flows All diversions within
the permit area are of miscellaneous flows.

742.331 Certain miscellaneous undisturbed flows are
proposed to be diverted around the disturbed area. Other
flows are diverted within the disturbed area and to the
sediment ponds, as described in AppendtxT-4.

742.332 See Appendix 7 -4.

742.333 All temporary diversions are designed to safely
pass the peak runoff of a 10-year 6-hour event resulting in a
more robust design that the required 2-year 6-hour
precipitation event. See AppendixT-4 for details.

742.400 Road Drainage

742.410 All Roads All roads are designed in accordance with
requirements of 534. Drainage control for all roads is discussed in
detail in Appendix 7-4. No part of any road is planned to be located
in the channel of an intermittent or perennial stream. As shown on
Plate 7-2, roads are located to minimize downstream sedimentation
and flooding.

742.420 Primary Roads Primary road design is discussed under
534.
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742.421 As described in Section 534, all primary roads are
to be located, insofar as practical, on the most stable
available surfaces.

742.422 There are no stream fords planned for this
operation.

742.423 Drainage Gontrol Road drainage control is
discussed in Appendix 7 -4.

742.423.1 Primary roads will be equipped with
adequate drainage control, including ditches, culverts
and relief drains. The drainage control system is
designed, and will be constructed and maintained, to
pass the peak runoff safely from a 1O year - 6 hour
precipitation event, as described in Appendix 7-4.

742.423.2 Culvert design and installation details are
described in Appendix7-4. Inlets and outlets are
protected from erosion. Undisturbed culvert inlets are
to be equipped with trash racks.

742.423.3 Drainage ditch design details are provided
in Appendix 7-4.

742.423.4 There are plans to alter the drainage
channel on the south boundary of the disturbed area.
This drainage is an ephemeral channel with no
riparian habitat. A stream alteration permit will not be
required for this channel. A by-pass culvert and a
sedimentation pond will be placed in this channel.
Installation of this culvert and sedimentation control
plans are described in Appendix 7-4. To ensure that
state of the art technology is incorporated, the final
reclamation plans for the sedimentation pond area
will be submitted prior to commencement of final
reclamation of this area.

742.423.5 Stream channel crossings will be provided
by culverts designed, constructed and maintained
using current, prudent engineering practice, as
described in Appendix 7 -4.
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743. lmpoundments

743.100 General Requirements All impoundments associated with this
operation are considered temporary.

743.110 Not applicable there are no impoundments planned that
meet the criteria of MSHA, 30 CFR 77 .216 (a).

743.120 The design of impoundments have been prepared and
certified by a qualified, registered professional engineer. As
described in AppendixT-4, the proposed sediment ponds will have
at least 2' of freeboard above the highest flow level in the
emergency spillway, which is adequate to resist overtopping by
waves and by sudden increases in storage volumes.

743.130 As described in Appendix 7-4, the sediment ponds will be
equipped with a culvert riser principal spillway and a culvert riser
emergency overflow sized to safely pass the runoff from a 25 year -
6 hour precipitation event.

743.131 The principal spillway design is discussed below.

743.131.1 The principle spillway will be constructed
of corrugated metal pipe. The emergency spillway will
also be constructed of corrugated metal pipe.

7 44. Discharge Structures

744.100 The sediment ponds emergency spillway will be a vertical
corrugated metal pipe. For Sediment Pond 1, it will flow into the
UC-1 C.M.P. beneath the pond and discharge onto an engineered
rip-rap apron to prevent scouring or erosion. For Sediment Pond 2,
the discharge will be via C.M.P. (See AppendixT-4).

Diversions and culvert outlets that are expected to have flow
velocities in excess of 5 fps will also be equipped with erosion and
vefocity controls as described in Appendix 7-4.

744.200 Discharge structures have been designed and certified

ffiJfo,ry )?ojotoard 
ensineerins desisn procedures. (see
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745. Disposal of Excess Spoil Section 745 is not applicable since there are no
plans for disposal of excess spoil at the Lila Canyon operation.

746. Goal Mine Waste The area designated for coal mine waste disposal is
within an existing depression area which is located beneath and around
the proposed coal storage pile area as shown on Plates 5-2, 7-2and7-5.
This disposal area will be used for disposal of the rock slope material,
reject from coal processing, coal contaminated waste from the mine (i.e.
roof falls, etc.) and/or sediment pond waste.

The designated waste area wilf be within the disturbed area and drained
to the sediment pond, and will be constructed according to Division and
MSHA requirements. Coal mine waste disposal is discussed in detail
under Section 536 of this permit.

7 46.100 General Requirements

746.110 All coal mine waste will be placed in a new disposal area
within the permit area as discussed in Section 536 and 746.

746.120 The area selected for coal mine waste disposal will drain
to the sediment pond for final treatment to minimize adverse effects
on the surface and ground water quality and quantity. (See Plates
7-2 and 7-5).

746.200 Refuse Piles. The refuse area is described under Coal Mine
Waste in SectionT46 and detailed in Section 536. Rock slope
material will be used as fill and is referred to as refuse. No coal
refuse pile is anticipated. Other than described in Section 536.

746.210 In the event a refuse pile is needed forfuture operations
the refuse piles would be designed to meet the requirements of the
above listed Division regulations as well as applicable MSHA
regulations. See Section 536 for details.

746.211 The coal mine waste disposal areas will not be
located in an area containing springs, seeps or water
courses. As shown on Plates 5-2 and 7-5 and described in
AppendixT-4, runoff from the areas will be drained to the
sediment pond.
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746.212 As described in Sections 536 and 746, the coal
refuse will be placed within the mine workings, rock slope
material will be placed in existing depression areas. These
areas are below grade and will drain to the sediment pond.
Due to the location (below grade) no berms or diversion
ditches are planned for the Coal Mine Waste Area. See
Appendix 7 -4 for hydrologic details.

746.213 Not applicable since there are no underdrains
planned for this pile.

7 46.220 Surface Area Stabilization

746.221 The plan for revegetation of the area is discussed
in Section 536.

746.222 There are no plans for any permanent
impoundments on the refuse or Coal mine waste area.
Small depressions may exist for a short time until regrading
is completed. These depressions are normally less than
one foot in depth and not left for more than 30 days.

746.300 This section is not applicable since there are no plans to
construct any impounding structures of coal mine waste or to
impound coal mine waste.

746,400 This section is not applicable since there are no plans to return
coal processing waste to abandoned underground workings.

747. Disposal of Noncoal Waste. Disposal of non-coal mine waste is
discussed under Section 528.330 of this permit.

747.1A0 As indicated in Section 528.330, non-coal mine waste will be
stored in a controlled manner in a designated area on site. Final
disposal of all noncoal mine waste , except concrete during
reclamation, will be in a state-approved solid waste disposal area
(E.c.D.c.).
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747.2A0 As shown on Plates 5-28 and 7-5, the proposed noncoal mine
waste storage area is in a designated site, free of springs or seeps,
and drained to the sediment pond.

747.300 There are no plans to dispose of noncoal mine waste within the
permit area, except concrete during reclamation. The concrete will
be buried beneath a minimum of 2'of non-acid, non-toxic material,
and will not degrade surface or ground water.

748. Gasing and Sealing of Wells There are only three ground water
piezometers on the site IPA-1 ,lPA-2 and IPA-3. Theywill be reclaimed
according to the requirements of the Division's Performance Standards. lf
any additional wells are required in the future, requirements of this section
will be met.

750. Performance Standards

751. Water Quality Discharges of water from this operation will be made in
compliance with all Utah and federal water quality laws and regulations
and with effluent limitations for coal mining promulgated by the U. S.
Environmental Protection Agency set forth in 40 CFR Part 434. See
Sections 731 and 742.

752. Sediment Gontrol Measures Sediment control measures will be located,
maintained, constructed and reclaimed according to plans and designs
described under sections 732,742,2G0 and Appendix T-4.

752.100 Siltation Structures Siltation structures and diversions will be
located, maintained, constructed and reclaimed according to plans
and designs described under Sectio ns 732, 742, 763 and Appendix
7-4.

752.200 Road Drainage Roads will be located, designed, constructed,
reconstructed, used, maintained and reclaimed as described under
Section s 732.400, 742.400 and 762.

752.210 Control or Prevent Erosion See Section 742.400 and
AppendixT-4.

752.220 Gontrol or Prevent Additional Disturbance See Section
7 42.400 and Append ix T -4.
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752.230 Effluent Standards See Section 742.400 and Appendix
7-4.

752.240 Degradation of Ground Water Systems See Section
7 42.400 and Appendix 7 -4.

752.250 Altering Normal Flow of Water See Section 742.400
and AppendixT-4.

753. lmpoundments and Discharge Structures lmpoundments and discharge
structures will be located, maintained, constructed and reclaimed as
described in Sections 733, 734, 743, T4s, To0 and AppendixT-4.

754. Disposal of Excess Spoil, Coal Mine Waste and Noncoal Mine Waste
Disposal areas for excess spoil, coal mine waste and noncoal mine waste
will be located, maintained, constructed and reclaimed to comply with
Sections 735, 736, T4S,T46,T4T and 260.

755. Gasing and Sealing of Wells Not applicable since no wells are planned for
this site. The three Piezometers will be reclaimed according to the
requirements of the Divisions's Performance Standards.

760. Reclamation Reclamation hydrology is detailed in Appendix 7-4.

761. General Requirements Upon completion of operations, the disturbed area
will be reclaimed. All drainage and sediment controls are considered
temporary and will be removed when no longer required. The sediment
pond will remain in place until Phase ll Bond Release requirements have
been met. At that time, the pond will be removed and the area will be
reclaimed in accordance with the approved plan.

762. Roads All roads within the disturbed area are temporary, and will be
removed and reclaimed upon completion of operations. An access road
will be left in place to reach the sediment pond; however, this road wilf
also be removed and reclaimed when the sediment pond is removed.

762.100 Upon removal of roads, culverts and diversions will also be
removed and the natural drainage patterns will be restored.

7 62 20 0 f"T': ilSJ l, :f: ?i il1 l$ ;,;ff 3.,?l ffi:Hil:,,'fi J T*fl n p rove o
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postmining land use and will complement the drainage pattern of
the surround terrain. Road reclamation is described in Section
550.

763. Siltation Structures. See AppendixT-4 for details on removal of siftation
structures.

763.100 Siltation Structures will be Maintained. As indicated in
Section 761 , the sediment pond will remain in place until the
stability and vegetation requirements for Phase ll Bond Release
are met. This will be a minimum of 2 years after the last
augmented seeding. At this time, the pond will be removed and the
area reclaimed.

763.200 Structure is Removed Upon removal of the sediment pond, the
area will be regraded and revegetated in accordance with the
approved reclamation plan and Sections 358, 356 and 357.

764. Structure Removal A timetable for reclamation activities is provided in
Section 542.100.

765. Permanent Gasing and Sealing of Wells There are only three ground
water piezometers on the site IPA-1 , IPA-2 and IPA-3. They will be
reclaimed according to the requirements of the Division's Performance
Standards. lf any additional wells are required in the future, requirements
of this section will be met.
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would not reach the Colorado Drainage in any reasonable time, if ever, and thus
water consumed underground cannot negatively effect the Colorado River Basin.

Surface Dust Suppression lt has been estimated that usage on the surface for
dust suppression wil l  be approximately 10,000 gal lon per day or 3,650,000
gallons per year. This results in a usage of 11.20 acre feet per year.

Direct Diversions - no consumption.

Adding the four losses due to mining equals to 80.81 acre feet which is below the
mitigation level of 100 acre feet. UEI does hold 362.76 acre feet of underground
water rights to offset any consumption. Therefore, it is the opinion of
UtahAmerican Energy, Inc. that water consumption by underground coal mining
operation will NOT jeopardize the exlstence of or adversely modify the critical
habitat of the colorado River endangered fish species.

The Permittee is aware that regardless of state-appropriated water rights held by
the Permittee, ay water consumption over 100 acre-feet per year is subject to a
per acre-foot fee payable to the USFWS. And, that the actual water consumption
reported in the annual report once mining operations have commenced, might be
subject to a Section 7 consultation with the USFWS.

Gonclusion

Based on available data and expected mining conditions, the proposed mining
and reclamation activity is not expected to proximately result in contamination,
diminution or interruption of an underground or surface source of water within the
proposed permit or adjacent areas which is used for domestic, agricultural,
industrial, wildlife or other legitimate purpose.

It should be noted that the determination of no known depletion of flow or quality
is based on available data, which is primarily post-mining. UtahAmerican Energy
lnc. will report actual water depletion values annually in the Annuaf Report.
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SEDIMENTATION AND DRAINAGE CONTROL PLAN

l - Introduction

The Sedimentation and Drainage Control Plan for the Lila Canyon Mine has been
designed according to the State of Utah R645- Coal Mining Rules, November l, 1996.
All design criteria and construction will be certified by a Utah Registered Professional
Engineer.

This plan has been divided into the following three sections:

1) Design of Drainage Control Stnrctures for the Proposed Construction

2) Design of Sediment Control Structures

3) Design of Drainage control structures for Reclamation

The general surface water control plan for this project will consist of the following:

(a) This is a new site construction, All areas proposed for disturbance will be sloped
to drain to surface ditches and/or culverts where runoff will be carried to two
sediment ponds. All minesite drainage controls and watersheds are shown on
Plate 7-5 "Proposed Sediment Control Map".

The majority of undisturbed runoff will be diverted around the minesite andlor
beneath the sediment pond #L by properly sized culverts. Undisturbed diversion
culvert UC-l, is located on the northwest end of the site. This diversion will
allow the majority of undisturbed runoff from the Right Fork of Lila Canyon to
bypass the mine area beneath sediment pond #1. All undisturbed diversions are
designed to carry runoff from a 100 year - 6 hour precipitation event. UC- 1 is
oversized at 60" diameter.

(b)
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(c) Two adequately sized sediment ponds will be constructed at the lower end of the
site. These ponds are sized to contain and treatthe runoff from all of the
disturbed area and any contributing undisturbed areas for a 10 year - 24 hour
precipitation event. The ponds will be equipped with C.M.P. culvert principle
spillway and decant and CMP culvert emergency spillway sized to safely pass
runoff from a 25 year - 6 hour precipitation event. The spillways from sediment
pond #1 will discharge into the UC-l CMP culvert running beneath the pond.
This culvert will discharge onto an engineered discharge structure and into the
Right Fork of Lila Canyon channel below the minesite. The spillways from
sediment pond #2 will discharge onto an engineered discharge structure and into
the Middle Fork of Lila Canyon channel below the minesite.
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Design Parameters

2.1 Precipitation

The precipitation-frequency values for the area were taken from the approved
Mining and Reclamation Plan, Horse Canyon Mine, Emery County, Utah,
Volume III, submitted by I.p.A.

Frequency - Duration precipitation

l0yea r -6hou r
10 year - 24hour
25year-6hour
100year -6hour

1.30"
1.90"
1 .50 "
1.90"
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2.3

Flow

Peak flows, flow depths, areas and velocities were calculated using the computer
program "Office of Surface Mining Watershed Model", Storm Version 6.21 by Gary E.
Mclntosh. All flows are based on the SCS - TR55 Method for both SCS 6-hour and
NOAA Type ll,}4-hour storms.

Time of concentration of storm events were calculated for each drainage area using the
SCS upland curye method included as part of the Storm software. For the undisturbed
areas UA-l and UA-4 the watershed type was set at forested and the curve condition was
set at bare ground. For UA-5, UA-6a and UA-6b and all DA watersheds, the watershed
type was set as disturbed and the curve condition was set at bare ground.

Velocity

Flow velocities for each ditch structure were calculated using the Storm computer
program with Manning's Formula:

Y:1 .49  pz r3  5  r /3

n

where: V : Velocity (fpo
R : Hydraulic Radius (ft.)
S : Slope (ft. per ft.)
n : Manning's n; Table 3.1 , p. 159,

Hydrology and Sedimentology for Disturbed Areas", Barfield, Warner & Haan,

Note: The following Manning's n were used in the calculations:

Structure Manning's n

"Applied
1983.

Culverts (cmp)
Unlined Disturbed Area Ditches

0.02s
0.035
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2.4 Drainage Areas

All drainage areas were planimetered directly from either Plate 7-1, "Permit Area
Hydrology Map", and Plate 7 -2, "Disturbed Area Hydrology/watershed".

Slopes, Lengths

All slopes and lengths were measured directly from the topography on Plates 7-I andT-2.

Runoff Volume

Runoff was calculated using the SCS Formula for NOAA Type lI,24-hour storms; using
the Storm Version 6.21 computer program:

2.5

2.6

where:

Q:  (P  -  0 .2  S )2
P+0 .9s

CN:
a:
P:
S :

Runoff Curve Number
Runoff in inches
Precipitation in inches
1000 -  l0
CN



2.7 Runoff Curve Numbers

Two curve numbers were utilized for the undisturbed areas. Areas with milder slopes
(less than 30%) were given a runoff curve number of 7 5. All other undisturbed areas
(30% slope or greater) were given a runoff curve number of 83. These numbers were
taken directly from the approved "Mining and Reclamation Plan, Horse Canyon Mine,
Emery County, Utah, Volume III"' submitted by I.P.A. The numbers in that plan were
based on vegetation and soils data from on-site.

Two other runoff curve numbers have been used in the calculations. A runoff CN of 90
is used for all disturbed areas (including the areas designated as undisturbed which lie
within the disturbed area boundary (See Plate 7-2), and a runoff CN of 95 is used for
paved areas. These numbers are based on commonly used and approved values and from
Table 2.20, (p. 82, Barfield, et al, 1983).

The following is a summary of runoff curve numbers used in these calculations:

Watershed Runoff CN

Undisturbed (<30% slopes):
Undisturbed (>30% slopes):
Disturbed:
Paved:

75
83
90
95
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2.8 Culvert Sizing

Minimum culvert sizing is based on the either the inlet control nomograph or Manning's
Equation. Culverts were evaluated for inlet control conditions to determine the minimum
pipe size using the CulvertNomograph included as Figure I of this Appendix. If the pipe
had a HWD ratio equal to or greater than 1.0 or the slope were less than 2o/o the Haestad
Methods, Flowmaster, Version 6.0 computer program was used to determine the pipe
flow diameter using:

D=12'199n ' ro . ts

where: Required Diameter (feet)
QP : Peak Discharge (cfs)
Roughness Factor (0.025 for CMP)
Slope (ft. per ft.)

D :
a:
n :
S -



Lira Ganyon Mine January 2ool

2.9 Culverts

Culverts have been sized according to the calculations previously described, and are
shown on Plate 7-5,"Proposed Sediment Control Mup". Culverts carrying undisturbed
drainages are designated with UC- Letters (i.e. UC-1). All undisturbed area drainage
culverts will be fitted with trash racks to minimize plugging by rocks or other debris.

Trash racks will be provided at the inlet for all undisturbed drainage culverts. These will
consist of 314" steel bars welded on 6" centers across the flared inlet structures of each
culvert. Bars will be sloped from the front of the inlet structure up to the top of the
culvert. This ramp configuration will allow trash, branches and other potential
obstructions to be swept up and away from the inlet rather than being impinged against
the grates during a flow event. Rip rap will be placed around the flared inlet structure
and above it to a height of at least 6" above the required headwall for each culvert. (See
Figure 4 for details). Trash racks will be checked on a routine schedule and following
precipitation events and all trash, branches and other obstructions will be removed.

It should be noted that all undisturbed area culverts are adequately sized to handle the
expected runoff from a 100 year - 6 hour event for maximum protection of the mine area)
sediment pond and undisturbed drainage. This is well in excess of the 10 year - 6 hour
event required by the regulations and is proposed as an extra measure of safety.

Disfurbed area culverts and ditches are shown on the "sediment Control Map", Plate 7 -
5. Culverts carrying disturbed drainage are designated with a DC-number (i.e. DC-1).
Calculations for all disturbed area culverts and ditches are also included with this report,' 
along with design criteria. Disturbed drainage areas draining to culverts and ditches are
marked with a DA-number (i.e. DA-1). Undisturbed drainage areas are marked with a
UA-number (i.e. UA-1).

Culverts will be inspected regularly, and cleaned as necessary to provide for passage of
drainage flows. Inlets and outlets shall also be maintained so as to prevent plugging or
undue restriction of water flow.

All disturbed area culverts are temporary, andwill be removed upon final reclamation.

2.10 Main Canyon Culvert - Outlet Structure

The outlet of culvert UC- t has been designed to flow onto a rip-rap apron to protect
against souring and to allow for energy dissipation. The rip-rap apron is designed to fit
the natural channel configuration as closely as possible, and will allow runoff to re-enter
the natural channel at areduced velocity which is no greater than natural flow conditions.
Runoff from the 100 year - 6 hour precipitation event in the canyon below the minesite
has been calculated at 52.32 cfs, including sediment pond overflow.
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The rip-rap apron design is based on Figure 7-26, Design of Outlet Protection -
Maximum Tailwater Condition, ooApplied Hydrology and Sedimentology for Disturbed
Areas", Barfield, Warner and Haan, 1983. Based on the figure, the apron should be a
minimum of 1 5' in length, widening from 5' to 9', with a 0.IYo slope. The proposed
length has been increased to 20',to ensure adequate time for velocity reduction. The
apron slope is kept at O.lYo. Rip-rap size is conservatively placed at 12" Dro. Rip-rap
will be placed to a depth of 1.5 Dro andwill be placed on a 6" layer of 2" drain rock filter.
Rip-rap will also be placed on the 2H:lV side slopes to the height of the culvert (5') at
the culvert outlet tapering to 3' at the outlet of the apron. This rip-rap apron has been
sized and designed to adequately dissipate energy from flow velocities of a 100 year - 6
hour precipitation event and resist dislodgement. The drain rock filter bed will also serve
to secure the rip-rap boulders firmly in place, to add an additional element of stability,
and prevent scouring underneath the armored apron. (See Figure 4,A, for construction
details). The natural channel below the culvert has a gradient of approximately 7.76%.
When the flow is routed from the culvert across the apron to the natural channel, the
velocity is reduced from 4.79 fos at the culvert outlet to 1 .50 fos at the outlet of the
apron. (See Culvert Outlet Rip-Rap Apron Flow Velocity Calculations in Appendix l.)

It should be noted that these calculations are based on a 100 year - 6 hour event.

10



2.ll Ditches

All ditches will carry disturbed area drainage to the pond. Ditches are shown on the
Proposed Sediment Control Mup, Plate 7 -5, and are designated with a DD-number (i.e.
DD-l for Disturbed Area Ditches) or UD-number (i.e. UD-l for Undisturbed Area
Ditches).

All ditches are designed to carry the expected runoff from a !0 year - 6 hour event with a
minimum freeboard of 0.5' (See Table 8 and Figure 3).

Ditches which exhibit expected flow velocities of 5 fos or greater will be lined with rip-
rap. A typical cross-section is shown on Figure 3 and flow depths and areas for all lined
and unlined ditches are presented in Table 8 of this report.

Ditch slopes have been determined from plates 7 -2 and 7 -5.

All ditches will be inspected regul arly, and maintained to the minimum dimensions to
provide adequate capacity for the design flow. All ditches are temporary and will be
removed as described under the reclamation hydrology section. (Section 4)

11
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TABLE 1

Undisturbed Watershed Summary

Watershed Drains To Final

UA-1 UC.1 Right Fork Lila Canyon

UA.2 DD-2 Sediment Pond

UA-4 Sediment Pond Sediment Pond

UA.5 DD.2O Sediment Pond

UA-6a DD-l2 Sediment Pond

UA-6b DD. l1 Sediment Pond

UA-8 ASCA Area Left Fork Lila Canvon

t2
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TABLE 2
Disturbed Watershed Summary

Weterqherl Droinc T tr;

DA-1a DD-1a Sediment Pond

DA.Ib DD- lb Sediment Pond

DA- lc DD-1c Sedimenf Pond

DA-2a DD-2a Sedimenf Pond

DA-2b DD-2b Sedimenf Pond

DA-2c DD-2c Sediment PorTd

DA-3 DD-3 Sed ment Pond

DA-4a DD-4a Sediment Pnnd

DA.4b DD.4b Sediment Pnnd

DA-4c DD-4c Sed ment Pnnd

DA-5a DD-5a Sediment Pnnd

DA-5b DD.5b Serl menf Pond

DA-5c DD-5c Sedirnent Pnnd

DA-6a DD-6a Sedirnenf Pnnd

DA-6b DD-6b Sedirnenf Pnnd

DA-6c DD-6c Sedirnent Pnnd

DA-7 DD-7 Sedirnent Pnnd

DA-8a DD-8a Serlirnenf Pnnd

DA.8b DD-8b Sediment Pond

DA-8r DD-8c Sedirnenf Pnnd

DA-9 DD.9 Sedirnenf Pnnd

DA-10 DD-10 Sedimenf Pond

DA-1 DD-I Serlirncnf Pnnrl

DA-13a DD-13a Sediment Pond

DA-l3b DD- l3d Sediment Pond

DA-13c DD- l3e Sedimenf Pond

UA-5 (future) DD-20 Sedimenf Pond

DA-l4a DD-l4a Sediment Pond 2

DA-l4b DD-14b Sedimenf Pond 2

DA-l5a DD-l5a Sedimenf Pond ),

DA-15b DD-l5b Sediment Pond ?

DA- l6a DD-l6a Sediment Pond ?

DA-16b DD-16b Sediment Pond 2

DA-17a DD-I7a Ser{iment Pond ?

DA-l7b DD- 17b Sedirnenl Pond )

DA- l8a DD- l8a Sedirnent Pond ?

DA-18b DD-l8b Sedirnerrt Pnnd ?

Jan Portal ASCA Area Rioht F'ork T-i la Canwon

fs- l Toosoil Berm Sedirnenf Pond

POND Serlirnent Dnn.l Qor{ imenf  Dnnd

13
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TABLE 3

Watershed Parameters

Watershed
Area
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

%
Slope CN

Undisturbed Watersheds

UA-I 248.82 9475 2020 21.31 75
UA-2 10.01 1500 1000 66.67 83
UA-4 14.08 1950 595 30.51 83
UA-5 2.64 650 35 5.38 90
UA-6a 1.50 230 80 34.78 90
UA-6b 0.40 90 30 33.33 90
UA-8 0.37 100 30 30.00 90

Disturbed Watersheds

DA-la 0.33 680 t52 22.35 95
DA-Ib 0 .31 420 48 t|.43 95
DA-lc 0.20 225 20 8.89 95
DA-2a 0.93 680 t62 23.82 95
DA-2b 0 . r4 350 36 r0.29 95
DA-2c 0 . 1 0 r06 16 1 5 .  l 0 95
DA-3 0.30 170 T6 9.4r 90
DA-4a 0 . 1 4 100 I2 12.00 95
DA-4b 0. r2 270 28 r0.37 95
DA-4c 0.60 580 54 9.31 95
DA-5a 0.07 180 24 13.33 95
DA-5b 0.33 r25 l 4 tt.20 90
DA-5c 0.42 570 54 9.47 95
DA-6a 0.28 200 54 27.00 90
DA-6b 3.35 760 70 9.21 90
DA-6c 2.51 690 70 10 .14 90
DA-7 2.68 630 30 4.76 95
DA-8a 0.26 284 54 19.01 90
DA-8b 0.76 670 52 7.80 90
DA-8c 0.95 410 42 r0.24 90
DA-9 0.0s 50 6 12.00 95
DA-IO 2.89 700 20 2.86 95
DA- I1 0.78 340 t6 4.70 95
DA- l3a r.97 470 t2 2.55 95
DA-13b 0.49 280 4 r.43 90
DA- 13c 0.40 460 22 4.78 90
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TABLE 3 (Continued)

Watershed Parameters

Watershed
Area
(Acre)

Hydraulic
Length (ft.)

Elevation
Change (ft.)

%
Slope CN

Disturbed Watersheds

DA-l4a 0.36 390 34 8.7 | 95
DA-14b 0.75 s40 I 6 2.96 95
DA-15a 0.38 525 50 9.52 95
DA-15b 0.62 270 l 2 4.44 95
DA- 16a 0.  l6 370 10 2.70 9s
DA-16b 0.09 210 t 3 6 . 1 9 95
DA-l7a 0.42 6 1 0 T9 3 . 1  1 95
DA-17b 0.07 100 5 5.00 95
DA-18a 0.07 175 6 3.43 95
DA-l8b 0.44 650 24 3.69 95
Fan Portal 0.60 195 25 12.80 90
TS-I 2.95 660 3 8 5.75 83
POND r .92 380 50 1 3 . 1 6 95
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TABLE 4

Runoff Summary
Undisturbed Watersheds (Not Draining to Ponds)

Watershed 10 yr. / 6hr.
Peak Flow - cfs

25 yr. I 6hr.
Peak Flow - cfs

100 y r .  l6hr .
Peak Flow - cfs

10 yr. I 24hr.
Peak Flow - cfs

l0 yr. 124tu.
Volume -

ac.ft.

UA.I 7.03 10.33 20.47 25.45 6.91

UA.8 0.14 0 . 1 8 0.26 0.14 0.03
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TABLE 5

Runoff Summary
Watershed Drainage to Sediment Pond

Watershed
10 yr. I 6hr.

Peak Flow-cfs
25 yr./ 6hr.

Peak Flow-cfs
10 yr. I 24hr.
Peak Flow-cfs

10 yr.  I  24hr.
Volume-ac-ft

Undisturbed Watersheds draining to Pond #l

UA-2 2 . t t 3 . 1  t 6 . 1 1 0.52
UA.4 3 . 1 4 4.6s 9.20 0.74
UA-5 t .28 1.64 2.41 0.22
UA-6a 0.47 0.60 0.95 0 .12
UA-6b 0 . 1 0 0 . 1 3 0.2r 0.03

DisturbecWatersheds draining to Pond #l

DA-1a 0.22 0.26 0.37 0.04
DA-lb 4.20 0.24 0.33 0.04
DA-1c 0 . 1 1 0 . 1 4 0. r9 0.02
DA-2a 0.61 0.73 1.03 0 . 1 1
DA-2b 0.09 0.  t0 0 . 1 5 0.02
DA-2c 0.04 0.05 0.08 0.01
DA-3 0 . 1 1 0 . 1 4 0.21 0.03
DA-4a 0.06 0.08 0 . 1  1 0.02
DA-4b 0.07 0.08 0. r2 0.01
DA-4c 0.42 0 . 5 1 0.71 0.07
DA-5a 0.05 0.06 0.09 0.01
DA-5b 0 . 1 1 0.14 0.21 0.03
DA-5c 0.29 0.35 0.49 0.05
DA-6a 0.09 0 . t2 0.  l8 0.02
DA.6b r .60 2.06 3.27 0.28
DA-6c r .  l 8 r .52 2.40 0.21
DA-7 1.98 2.39 3.36 0.31
DA-8a 0 .10 0. r2 0 . 1 9 0.02
DA-8b 0.36 0.47 0.74 0.06
DA-8c 0.40 0.52 0 . 8 1 0.08
DA.9 0.04 0.05 0.07 0.01
DA-IO 2 . 1 9 2.65 3.73 0.33
DA. l1 0.s2 0.63 0.89 0.09
DA- l3a 1.46 r .76 2.47 0.23
DA-13b 0.23 0.30 0.47 0.04
DA-13c 0 . 1 9 0.24 0.38 0.03
TS-1 0.65 0.96 1.90 0 . 1 5
POND 1 . 1 8 t .42 r.99 0.22
TOTAL 28.22 4. t7

t7
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TABLE 5 (Continued)

Runoff Summary
Watershed Drainase to Sediment Pond

Watershed
l0 yr. I 6hr.

Peak Flow-cfs
25 yr. I 6hr.

Peak Flow-cfs
10 yr. I 24hr.
Peak Flow-cfs

10 yr. I 24hr.
Volume-ac-ft

Disturbed Watersheds not draining to Pond #l

Fan Portal 0.21 0.27 0.40 0.43

Disturbed Watersheds draining to Pond #2

DA-14a 0.23 0.28 0.39 0.04
DA-14b 0.56 0.67 0.95 0.09
DA-l5a 0.26 0 . 3 1 0.44 0.04
DA- 15b 0.40 0.48 0.67 0.07
DA-16a 0 . 1 1 0 . 1 4 0 . 1 9 0.02
DA-l6b 0.06 0.07 0.  l0 0 .01
DA- l7a 0 . 3 1 0.38 0.53 0.05
DA-l7b 0.05 0.06 0.09 0.01
DA-18a 0.06 0.07 0 .10 0.01
DA- 18b 0.33 0.40 0.56 0.05
TOTAL 2.86 0.39



Lila Ganyon Mine January 2001

TABLE 6

Runoff Control Structure
Watershed Summarv

Structure Twe Contributins Watersheds/Structures

UC-I Culvert UA-l, Fan Portal, Sediment Pond Overflow

DD-1a Ditch DA-1a

DD.Ib Ditch DD-1a, DA-lb, UA-6b

DC-2 Culvert DD-1b

DD-lc Ditch DC-z, DA-1C

DD-2a Ditch DA-2a. UA-2

DD-2b Ditch DD-2a. DA-2b

DC-I Culvert DD-2b, UA-2

DD-2c Ditch DC- I, DA-2c

DC-3 Culvert DD-2c

DD-3 Ditch DA-3

DC-4 Culvert DD-3

DD-4a Ditch DA-4a

DD-4b Ditch DD-4a, DC-4, DA-4b

DC-20 Culvert DD-4b

DD-4c Ditch DC-20, DA-4C

DC-9 Culvert DD-4c

DD-5a Ditch DA-5a

DD.5b Ditch DD-Sa, DA-5b

DC-5 Culvert DD-5b

DD-5c Ditch DC-5, DA-5c

DC-10 Culvert DD-5c, DC-9

DD-6a Ditch DC-3, DD-lc, DA-6a

DC-6 Culvert DD-6a

19
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TABLE 6

Runoff Control Structure
Watershed Summarv

Structure Tvpe Contributins Watersheds/Structures

DD-6b Ditch DC-6. DA-6b

DD-6c Ditch DA-6c

DC-8 Culvert DD-6b. DD-6c

DD-7 Ditch DA-7

DC.7 Culvert DD-7

DD-8a Ditch DA-8a

DD-8b Ditch DD-8a, DC-7, DA-8b

DD-8c Ditch DD-8b, DC-8*, DA-8C

DD-9 Ditch DC-10, DD-5c, DA-9

D C . 1 I Culvert DD-9

DD-10 Ditch DA-10

DC-12 Culvert DD-10

D D - I 1 Ditch DA-I I

DD-12 Ditch DD-7. UA-6a

DD-13a Ditch DC-11,  DA-13a

DD- 13b Ditch DD-13a, DD-l I

DD-13c Ditch DD-13b, DC-12

DD-13d Ditch DD-13c, DD-8c, DD-13b

DC-13 Culvert DD-l3d

DD-13e Ditch DC-13, DA-13c

DD-14a Ditch DA- 14a

DD-14b Ditch DA-14b

DC-14 Culvert DD-14a, DD-l4b

DD-l5a Ditch DA- l5a
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TABLE 6

Runoff Control Structure
Watershed Summary

Structure Tvpe Contributins Watersheds/Structures

DD-15b Ditch DD-15a, DA-l5b

DC-19 Culvert DD-15b

DD-16a Ditch DA-16a

DC- I5 Culvert DD-l6a

DD- 16b Ditch DC-1s. DA-l6b

DD-17a Ditch DA-17a

DC-16 Culvert DD-17a

DD- 17b Ditch DC-16, DC-14, DA-l7b

DC- I7 Culvert DD-17b, DD-16b

DD-18a Ditch DA- 18a

DC-18 Culvert DD-l8a

DD- l8b Ditch DC-18. DA-18b

DD-20 Ditch DC-8, UA.5*
DD-12 & 19 do not exist.
* DD-20 receives discharge from DC-8 during high flows which may overflow DD-8b and DD-8c and UA-5

2L
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TABLE 7

Runoff Control Structure
Flow Summarv

Structure Type l0yr. / 6hr.
Peak Flow-cfs

l}yr. I 24hr.
Peak Flow-cfs

25yr. I 6hr.
Peak Flow-cfs

100yr. / 6hr.
Peak Flow-cfs

UC-1* Culvert 35.46 54.07 38.82 49.09

DD-1a Ditch 0.22 0.37 0.26

DD-1b Ditch 0.52 0.91 0.63

DC-2 Culvert 0.s2 0.91 0.63

DD-1c Ditch 0.63 1 . 1 0 0.77

DD-2a Ditch 2.72 7 . 1 4 3.84

DD.2b Ditch 2 . 8 1 7.29 3.94

DC-I Culvert 2 . 8 1 7.29 3.94

DD-2c Ditch 2.85 7.37 3.99

DC-3 Culvert 2.85 7.37 3.99

DD-3 Ditch 0 . 1 I 0 .21 0.14

DC-4 Culvert 0 . 1 1 0.21 0 . 1 4

DD-4a Ditch 0.06 0 . 1 1 0.08

DD-4b Ditch 0.24 0.44 0.30

DC-20 Culvert 0.24 0.44 0.30

DD-4c Ditch 0.66 l . l 5 0.81

DC-9 Culvert 0.66 l .  l 5 0.81

DD-5a Ditch 0.05 0.09 0.06

DD-5b Ditch 0 . 1 6 0.30 0.20

DC-5 Culvert 0 . 1 6 0.30 0.20

DD-5c Ditch 0.45 0.79 0.55

DC-10 Culvert 1 . 1 1 t .94 1.36

DD-6a Ditch 2.94 7.55 4 . t r

DC.6 Culvert 2.94 7.55 4 . T I

22
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TABLE 7

Runoff Control Structure
Flow Summarv

Structure Type 10yr. / 6hr.
Peak Flow-cfs

l0yr. / 24hr.
Peak Flow-cfs

25yr. I 6hr.
Peak Flow-cfs

100yr. I 6hr.
Peak Flow-cfs

DD-6b Ditch 4.54 10.82 6 . 1 7

DD-6c Ditch r . l 8 2.40 r .52

DC-8 Culvert 5.72 13.22 7.69

DD-7 Ditch 2.45 4 . 3 1 2.99

DC-7 Culvert 2.45 4 . 3 1 2.99

DD-8a Ditch 0 . 1 0 0 . 1 9 0 . t2

DD-8b Ditch 2.91 5.24 3.58

DD-8c Ditch 6 . 1 2 14.03 8.2r

DD-9 Ditch 0.04 2.80 t .96

D C - 1 1 Culvert 1 .60 2.80 r .96

DD-IO Ditch 2 . 1 9 3.73 2.65

DC- I2 Culvert 2 . 1 9 3.73 2.65

DD- l1 Ditch 0.52 0.89 0.63

DD-13a Ditch 3.06 5.27 3.72

DD- 13b Ditch 3.58 6 . 1 6 4.35

DD- 13c Ditch 5.77 9.89 7.00

DD-l3d Ditch 6.35 14.50 8 . 5 1

DC-I3 Culvert 6.35 14.50 8.51

DD-l3e Ditch 6.54 14.88 8.75

DD-14a Ditch 0.23 0.39 4.28

DD-14b Ditch 0.56 0.9s 0.67

DC-14 Culvert 0.79 r .34 0.95

DD-l5a Ditch 0.26 0.44 0.31

DD-l5b Ditch 0.66 t . l 1 4.79



TABLE 7

Runoff Control Structure
Flow Summarv

Structure Type l0yr. / 6hr.
Peak Flow-cfs

l0yr. I 24hr.
Peak Flow-cfs

25yr. I 6hr.
Peak Flow-cfs

l00yr. I 6hr.
Peak Flow-cfs

DC.19 Culvert 0.66 l . l l 0.79

DD- 16a Ditch 0 . 1 1 0 . 1 9 0 . 1 4

DC.15 Culvert 0 . 1 1 0.  l9 0 . 1 4

DD-16b Ditch 0 . 1 7 0.29 0.21

DD- 17a Ditch 0 . 3 1 0.53 0.38

DC-I6 Culvert 0 .31 0.53 0.38

DD- 17b Ditch 1 . l 5 r .96 r .39

DC-17 Culvert 1 .32 2.2s 1.60

DD-18a Ditch 0.06 0 . r 0 0.07

DC-18 Culvert 0.06 0 . 1 0 0.07

DD- 18b Ditch 0.39 0.66 0.47

DD-20 Ditch 5.72 13.22 7.69

Lila canyon Mine January 2ool

DD-12 & 19 do not exist.
* UC-1flow values includes sum of peak flows for UA-1 from Table 4 and 25yr-6hr Sediment Pond 1 peak flow of
28.22 cfs & Fan Portal flow from Table 5.
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TABLE 8

Disturbed Ditch Design Summary

Ditch DD-1a DD.Ib DD-1c DD-2a DD-2b DD-2c

Slope (%) tl.42 r1.20 10.00 12.06 10.29 14.29

Length (ft.) 683 420 20 680 350 105

Manning's No. 0.03s 0.035 0.035 0.03s 0.035 0.035

Side Slope (H:V) 2 : l 2 : l 2 : l 2 : l 2 : 1 2 : 1

*Bottom Width (ft.) 0.00 0.00 0.00 2.00 2.00 2.00

Peak Flow 10/6 (cfs) 0.22 0.52 0.63 2.72 2.81 2.8s

Peak Flow l0/24 (cfs) 0.37 0.91 1 . 1 0 7 . 1 4 7.29 7.37

Flow Depth (ft.) 10/6 0.20 0.27 0.30 0.23 0.24 0.22

Flow Depth (fr..) 10124 0.24 0.34 0.37 0.39 0.42 0.38

Flow Area (ft.\ 1016 0.08 0 . 1 5 0 . 1 8 0.56 0.61 0.55

Flow Area (ft.\ 10124 0 . 1  I 0.23 0.27 1 . 1 0 1 .  t 8 1 .06

Velocity (fps) 10/6 2.84 3.49 3.5 r 4.8r 4.61 5 . r 8

Velocity (tps) l0l2a 3.23 4.02 4.04 6.49 6 .  l 8 6.96

Rip-Rap Req'd (Yn{) N N N N N Y

Rip-Rap Dro 6"

Note: Slope/Lengths from PlateT-2.
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TABLE 8 (Continued)

Disturbed Ditch Desisn Summarv

Ditch DD-3 DD-4a DD-4b DD-4c DD-5a DD.5b DD-5c

Slope (%) 0.60 I 1 . 0 0 r0.26 10.00 1 3 . 1  1 1 1 . 1 1 9.52

Length (ft.) 171 100 273 580 183 r26 567

Manning's No. 0.03s 0.035 0.035 0.035 0.035 0.035 0.03s

Side Slope (H:V) 2 : 7 2 : 1 2 : 1 2 : l 2 : l 2 : 1 2 : l

xBottom Width (ft.) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Flow 10/6 (cfs) 0 . 1  I 0.06 0.24 0.66 0.05 0 . 1 6 0.45

Peak Flow 10124 (cfs) 0.2r 0 . 1  1 0.44 1 . 1 5 0.09 0.30 0.79

Flow Depth (ft.) 10/6 0.26 0 .12 0.2r 0.30 0 . 1 1 0 . 1 8 0.27

Flow Depth (ft.) t0124 0.34 0.  ls 0.26 0.38 0 . 1 4 0.22 0.33

Flow Area (ft.\ 1016 0 . 1 4 0.03 0.09 0.  l9 0.02 0.06 0.14

Flow Area (ft.2) rc/24 0.23 0.05 0. r4 0.28 0.04 0 . 1 0 0.22

Velocity (fps) 10/6 0.79 2.02 2.79 3.5s 2.06 2.59 3 . 1 7

Velocity (fps) 10/2a 0.93 2.3s 3.24 4.08 2.39 3.04 3.6s

Rip-Rap Req'd (Yn\) N N N N N N N

Rip-Rap Dr6

Note: Slope/Lengths from Plate 7-2.
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TABLE 8 (Continued)

Disturbed Ditch Design Summary

Ditch DD-6a DD-6b DD-6c DD-7 DD-8a DD.8b DD-8c

Slope (%) 18.00 2.56 3.38 1.08 20.42 7 . 8 1 10.34

Length (ft.) 200 507 532 370 284 666 406

Manning's No. 0.040 0.035 0.035 0.035 0.035 0.035 0.040

Side Slope (H:V) 2 :1 2 : l 2 : l 2 : l 2 : l 2 : l 2 : l

xBottom Width (ft.) 3.00 1.00 1.00 1.00 0.00 1.00 2.00

Peak Flow 10/6 (cfs) 2.94 4.54 1 . 1 8 2.45 0 . 1 0 2.9r 6 . 1 2

Peak Flow 10/24 (cfs) 7.55 10.82 2.40 4 . 3 1 0 . 1 9 5.24 14.03

Flow Depth (ft.) 10/6 0 . 1 9 0.60 0.28 0.55 0.  l3 0.37 0.41

Flow Depth (ft.) 10124 0.32 0.90 0.4r 0.72 0 . 1 7 0.49 0.63

Flow Area (ft.'z) 10/6 0.62 1 . 3 2 0.45 1 . 1 5 0.03 0.63 t . t 4

Flow Area (ft.\ 10124 t . t 7 2.52 0.75 r .75 0.06 0.98 2.07

Velocity (fps) 10/6 4 .71 3.43 2.64 2 .12 2.90 4.59 5.35

Velocity (fos) 10/2a 6.47 4.29 3.21 2.46 3.40 s.37 6.78

Rip-Rap Req'd (Yn,l) Y N N N N N Y

Rip-Rap Drs 6" 6r t

Note: Slope/Lengths from Plate 7 -2.
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TABLE 8 (Continued)

Disturbed Ditch Design Summary

Ditch DD-9 DD-10 D D - l 1 DD- 13a DD-l3b DD-13c DD-13d

Slope (%) 10.00 3.02 5.06 2.53 3.23 3.30 1.25

Length (ft.) 50 696 336 474 62 3 8 278

Manning's No. 0.035 0.035 0.035 0.035 0.035 0.035 0.035

Side Slope (H:V) 2 : l 2 : l 2 : l 2 : l 2 : l 2 : l 2 : l

tBottom Width (ft.) 0.00 1.00 0.00 1.00 r.00 1.00 3.00

Peak Flow 10/6 (cfs) 0.04 2 . t 9 0.52 3.06 3 . 5 8 5.77 6.35

Peak Flow 10/24 (cfs) 0.07 3.13 0.89 5.27 6 . 1 6 9.89 14.50

Flow Depth (ft.) 10/6 0 . 1  1 0.40 0.32 0.50 0 . 5 1 0.63 0.57

Flow Depth (ft.) 10124 0 . 1 3 0.53 0.39 0.65 0.66 0.82 0.89

Flow Area (ft.110t6 0.02 0.73 4.20 0.99 t .02 1.44 2.36

Flow Area (ft.\ 10/24 0.03 1.08 0.30 1.48 r .52 2 . 1 5 4.25

velocity (fos) 10/6 r .76 3.00 2.59 3.08 3 . 5 1 4.01 2.69

Velocity (fos) 10/2a 2.03 3.46 2.97 3.55 4.05 4.61 3.41

Rip-Rap Req'd ffntf) N N N N N N N

Rip-Rap Dro

Note: Slope/Lengths from Plate 7 -2.
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TABLE 8 (Continued)

Disturbed Ditch Design Summary

Ditch DD-13e DD- 14a DD-14b DD-15a DD-15b DD-16a DD-16b

Slope (%) 4.78 8.72 3 . 1 5 9.70 4.07 2.97 6.06

Length (ft.) 460 390 540 52s 270 370 165

Manning's No. 0.035 0.035 0.035 0.035 0.035 0.035 0.035

Side Slope (H:V) 2 : l 2 : 1 2 : l 2 : l 2 : l 2 : l 2 : l

*Bottom Width (ft.) 3 .00 0.00 0.00 0.00 0.00 0.00 0.00

Peak Flow 10/6 (cfs) 6.54 0.23 0.56 0.26 0.66 0 . 1  I 0 . 1 7

Peak Flow 10/24 (cfs) 14 .88 0.39 0.95 0.44 1 . 1 1 0 . 1 9 0.29

Flow Depth (ft.) 10/6 0.40 0.2r 0.36 0.22 0.36 0.20 0.20

Flow Depth (ft.) 10/24 0.63 0.26 0.43 0.26 0.44 0.24 0.25

Flow Area (ft.\ 1016 r .52 0.09 0.2s 0.09 0.26 0.08 0.08

Flow Area (ft.110124 2.68 0 . 1 3 0.38 0. r4 0.38 0 .12 0 .12

Velocity (fos) 10i6 4 .31 2.59 2.21 2.78 2.54 t.44 2 . 1 0

Velocity (fps) 10/2a 5.54 2.96 2.52 3 .  1 8 2.89 1.65 2.40

Rip-Rap Req'd (Yn{) N N N N N N N

Rip-Rap Dro

Note: Slope/Lengths from Plate 7 -2.
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TABLE 8 (Continued)

Disturbed Ditch Desien Summarv

Ditch DD-l7a DD-l7b DD-18a DD- 18b DD-20

Slope (%) 2.68 4 . 1 2 2.86 3.54 4.88

Length (ft.) 485 97 t75 650 737

Manning's No. 0.035 0.035 0.035 0.035 0.035

Side Slope (H:V) 2 : 7 2 : l 2 : l 2 : l 2 : l

*Bottom Width (ft.) 0.00 0.00 0.00 0.00 0.00

Peak Flow 10/6 (cfs) 0.3 r 1 .  l 5 0.06 0.39 5.72

Peak Flow 10124 (cfs) 0.53 1.96 0 . 1 0 0.66 13.22

Flow Depth (ft.) 10/6 0.29 0.44 0 . 1 6 0.30 0.78

Flow Depth (ft.) 10124 0.36 0.54 0 . 1 9 0.37 t .07

Flow Area (ft.\ 1016 0 . 1 7 0.39 0.05 0 . 1 8 r .23

Flow Area (ft.\ 10124 0.26 0.59 0.07 4.27 2.30

Velocity (fos) 10/6 1 .80 2.93 1.22 2 . t l 4.66

Velocity (fps) l0l2a 2.0s 3.35 r .39 2.41 5.7s

Rip-Rap Req'd (Y/N) N N N N N

Rip-Rap Dro

Note: Slope/Lengths from Plate 7-2.
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TABLE 9

Disturbed Culvert Design Summary

Culvert DC-1 DC-2 DC-3 DC-4 DC-5 DC-6

Slope (%) 13.33 10.77 3.03 21.50 12.00 5.00

Length (ft.) 30 65 33 1 3 5 50 80

Manning's No. 0.025 0.025 0.025 0.025 0.025 0.025

Peak Flow l0/6 (cfs) 2.81 0.52 2.8s 0 . 1  1 0 . 1 6 2.94

Peak Flow 10/24 (cfs) 7.29 0.91 7.37 a.21 0.30 7.55

Diam. Proposed (ft.) L50 1.s0 1 . 5 0 1.50 1.50 2.00

Velocity (fps) 10/2a 10.72 5 . 3 1 5.94 4.35 3.95 7.27

Rip-Rap Dro 6r t 6" 6" N/A NiA 6"

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster, Version 6.0)
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TABLE 9 (Continued)

Disturbed Culvert Design Summary

Culvert DC-7 DC-8 DC.9 DC- IO D C - l 1 DC.12

Slope (%) 46.40 38.80 s.70 14.25 4.60 4.00

Length (ft.) 1 1 0 85 35 55 65 50

Manning's No. 0.025 0.025 0.025 0.02s 0.025 0.025

Peak Flow 10/6 (cfs) 2.4s 5.72 0.66 1 . 1 1 1.60 2 . 1 9

Peak Flow 10124 (cfs) 4 .31 13.22 1 . 1 5 t.94 2.80 3.73

Diam. Proposed (ft.) 1 . 5 0 2.00 1 . 5 0 1 . 5 0 1.50 1.50

Velocity (fps) 10/2a t4.05 17.69 4.55 7.33 5.44 5.60

Rip-Rap Dro 12" r2" N/A 6" 6u 6"

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster, Version 6.0)
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TABLE 9 (Continued)

Disturbed Culvert Desien Summarv

Culvert DC-13 DC.14 DC.I5 DC-16 DC-17 DC-18

Slope (%) 3 .33 3.33 3.33 3.33 4.00 5.70

Length (ft.) 30 60 60 60 75 35

Manning's No. 0.025 0.02s 0.02s 0.025 0.025 0.025

Peak Flow 10i6 (cfs) 6.3s 0.79 0 . 1 1 0.31 t .32 0.06

Peak Flow 10/24 (cfs) 14.50 1 . 3 4 0 . 1 9 0.53 2.25 0 . 1 0

Diam. Proposed (ft.) 2.00 r .50 1.50 1 . 5 0 1 . 5 0 1.50

Velocity (fos) l0/2a 7.34 3.93 2.20 2.99 4.87 2 . t9

Rip-Rap Dro 6t ' N/A N/A NiA NiA N/A

Note: Slope/Lengths from Plate 7-5.
Velocity: (Haestad Methods, Flowmaster, Version 6.0)
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TABLE 9 (Continued)

Disturbed Culvert Design Summary

Culvert DC-19 SP2-1

Slope (%) 2.50 0.50

Length (ft.) 40 165

Manning's No. 0.02s 0.02s

Peak Flow 10/6 (cfs) 0.66

Peak Flow 10/24 (cfs) 1 . 1 1 2.96*

Diam. Proposed (ft.) r .50 1 . 5 0

Velocity (fps) 10/2a 3.36 2.39

Rip-Rap Dro N/A N/A

Note: Slope/Lengths from Plate 7-5.
* SP2-1 Peak Flow is a2516 event
Source: (Haestad Methods, Flowmaster, Version 6.0)
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TABLE 10

Undisturbed Culvert Design Summary

Culvert UC.I

Min. Slope (oh)** 0.50

Length (ft.) 480

Manning's No. 0.025

Peak Flow 10/6 (cfs)* 35.46

Peak Flow 100/6 (cfs)* 49.09

Diam. Proposed (ft.) 5.00

Velociry (fos) 100/6 4 .91
* Note: Peak flow values include 25 year-6 hour flow from Sediment Pond 1 (see Tables 4 andT).
x* Pipe slope from Plate 7-6a.
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Lila Ganyon Mine

DESIGN OF SEDIMENT CONTROL STRUCTURES

Design Specifications:

3.1 Design and Construction Specifications for Sedimentation Pond
3.2 Sediment Yield
3.3 Sediment Pond Volume
3.4 Sediment Pond Summarv

January 2001

Tables:

Table 11
Table lLa
Table 12b
Table 13a
Table 13b

Figures:
Figure 5.4
Figure 5.15

Sediment Pond Design
Sediment Pond #l - Stage Volume Data
Sediment Pond #2 - Stage Volume Data
Sediment Pond #1 - Stage Discharge Data
Sediment Pond #2 - Stage DischargeData

Depth of Z-year, 6-hour rainfall - Barfield et al.
Slope-effect Chart - Barfield et al.
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3.1 Design and Construction Specifications for Sedimentation Pond

a) All construction of sedimentation ponds will be performed under the direction of
a qualifi ed, registered professional engineer.

b) The sediment pond #l will be located in an existing low area where the Right
Fork of Lila Canyon passes beneath the existing road. The existing road fill and
culvert will be removed, and the pond embankment (road fill) will be
reconstructed and compacted. The existing culvert will be replaced with UC-l
which will extend approximately 300'up the Right Fork of Lila Canyon. This
culvert will be equipped with an inlet section and trash rack, and will allow
undisturbed runoff and treated access road drainage to pass beneath the sediment
pond. The majority of the pond will be in an existing channel areu and is
therefore considered incised. The pond will be equipped with a culvert riser
principal spillway with an oil skimmero a decant, and a second culvert riser
emergency spillway with an oil skimmer. Both spillways will discharge to the
oversized (60") CMP culvert running beneath the pond.

The area of pond constructed shall be examined for topsoil, and where present in
removable quantities, such soil shall be removed separately and stored in an
approved topsoil storage location.

In areas where filI is to be placed for the pond impoundment structures, natural
ground shall be removed to at least 12" below the base of the structure.

Native materials shall be used where practical. Fill will be placed in lifts not to
exceed 6" and compacted prior to placement of next lift. Compaction of all fill
materials shall be at least 95%.

Rip-rap or other protection (culverts, concrete, etc. ) will be placed at all pond
inlets to prevent scouring. Rip-rap will consist of substantial, angular (non-
slaking) rock material of adequate size.

Decanting of the pond, as required, will be accomplished by use of a decant pipe
with an inverted inlet as shown onPlate 7 -6. Samples will be collected prior to
decanting of the pond. If the quality of the water meets the requirements of the
U.P.D.E.S. Permit, decanting will proceed. Discharge samples will be collected
as per the approved U.P.D.E.S. Discharge Permit

c)

d)

e)

0

g)

42



Lira canyon Mine January 2ool

Slopes of the embankments shall not be steeper than 2h:Iv, inside or outside, with
a total of the inslope and outslope not less than 5h:lv, except where areas of the
pond are incised.

External slopes of the impoundment will be planted with an approved seed mix to
help prevent erosion and promote stability.

Top width of the embankment shall be not less than (H+35y5, where H : Height
of Dam in feet.

h)

i)

i)
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3.2 Sediment Yield

The Universal Soil Equation (USLE) was used to estimate sediment yield from disturbed
areas. All soil loss from this area was assumed to be delivered to, and deposited in the
sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USLE as follows:

A: (R) (K) (LS) (cP)

Where the variables R, K, LS, and CP are defined as follows:

Variable "R" is the rainfall factor which can be estimated from R:27P2 2; where P is the
2-year,6-hour precipitation value. P for the Lila Canyon area is 0.75" as shown in Figure
5.4, page 3 15, Barfield, et.al. 1983. Therefore, the estimated value of "R" for this area is
14.34.

Variable "K" is the soil erodibility factor. For disturbed areas, the "K" value is
conservatively estimated to be 0.5. For disturbed runoff, but uncompacted and ungraded
areas, "K" is estimated at0.320. "K" is estimated to be 0.035 for undisturbed areas.

Variable "LS" is the length-slope factor. This figure was determined by applying the
slope length and percentage for each sub-drainage areato the chartin Figure 5.15, p.334,
"Applied Hydrology and Sedimentology for Disturbed Areas", Barfield, Warner and
Haano 1983.

Variable "CP" is the control practice factor, which can be divided into a cover and
practice factor. Values were determined from Appendix 5,A., Barfield, et.al., 1983.

Site CP Factor

Compacted Areas
Disturbed/Uncompacted Areas
Undisturbed Areas

t .20
0.20
0 .15

The sediment volume is based on a density of 100 pounds per cubic foot of sediment.
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SEDIMENT YIELD CALCULATIONS - usLE - Sediment Pond #1
Drainage R K Acres Slope

Length
Feef

Slope
(%)

LS CP A Yield

DA-la 14.34 0.500 0.33 680 22.35 t2.50 r.20 107.55 0.0163
DA-1b 14.34 0.500 0.31 420 tt.43 3.30 t .20 28.39 0.0040
DA-lc 14.34 0.s00 0.20 22s 8.89 t .70 r .20 14.63 0.0013
DA-2a r4.34 0.500 0.93 680 23.82 13.00 t .20 1 1 1 . 8 5 0.0478
DA-2b 14.34 0.500 0 . 1 4 350 10.29 2.80 t .20 24.09 0.00r5
DA-2c 14.34 0.500 0.10 106 1 5 . 1 0 2.60 1.20 22.37 0.00r0
DA-3 t4.34 0.500 0.30 170 9.4r r .60 r.20 13.77 0.0019
DA-4a r4.34 0.500 0.14 100 12.00 1 . 8 0 r.20 ts.49 0.0010
DA-4b 14.34 0.s00 0 .12 270 10.37 2.40 t .20 20.65 0.0011
DA-4c t4.34 0.500 0.60 s80 9.3r 2.70 r .20 23.23 0.0064
DA-5a 14.34 0.500 0.07 180 13.33 2.80 1.20 24.09 0.0008
DA.5b 14.34 0.500 0.33 r25 11.20 1 . 8 0 r.20 15.49 0.0023
DA-5c 14.34 0.s00 0.42 570 9.47 3.00 1.20 25.81 0.0050
DA-6a 14.34 0.500 0.28 200 27.00 9.50 1.20 8t.74 0.0105
DA-6b t4.34 0.500 3.3s 7r0 9.21 3.20 1.20 27.53 0.0423
DA-6c r4.34 0.s00 2.s1 690 1 0 . 1 4 3.60 1.20 30.97 0.0357
DA.7 r4.34 0.500 2.68 630 4.76 1.25 1.20 r0.76 0.0132
DA-8a r4.34 0.s00 0.26 284 19.01 4.80 1.20 4r .30 0.0049
DA-8b 14.34 0.500 4.76 670 7.80 2.40 r .20 20.65 0.0072
DA-8c 14.34 0.500 0.9s 4 1 0 r0.24 2.80 r.20 24.09 0.010s
DA-9 t4.34 0.500 0.05 50 12.00 1.35 t .20 r1.62 0.0003
DA-IO t4.34 0.500 2.89 700 2.86 0.43 0.01 0.03 0.0000
DA- l I t4.34 0.500 0.78 340 4.70 0.85 t .20 7.3r 0.0026
DA- 13a 14.34 0.500 r.97 470 2.55 0.38 0.01 0.03 0.0000
DA-13b 14.34 0.s00 0.49 280 t.43 0.22 1.20 1.89 0.0004
DA-l3c 14.34 0.500 0.40 460 4.78 l .0s r.20 9.03 0.0017
UA-2 r4.34 0.500 10.01 1500 66.67 7s.00 0 . 1 5 80.66 43707
UA-4 14.34 0.500 14.08 1950 47.76 50.00 0. r5 53.78 0.3476
UA-6a 14.34 0.s00 1.45 230 34.70 15.00 0 . 1 5 1 6 .  l 3 0.0107
UA.6b r4.34 0.500 0.40 90 33.33 9.00 0 . 1 5 9.68 0.0018

0.949r

2.8473Total Sediment 3 years (ac. ft.)

* Disturbed Runoff / Uncompacted Area
** Paved Areas
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SEDIMENT YIELD CALCULATIONS - USLE - Sediment Pond #2

Drainage R K Acres Slope
Length

Feet

Slope
(%)

LS CP A Yield

DA-l4a 14.34 0.500 0.36 390 8.71 2.25 t.20 19.36 0.0032

DA-14b t4.34 0.500 0.75 540 2.96 0.44 1.20 3.79 0.0013

DA-l5a 14.34 0.500 0.38 525 9.52 3.40 r.20 29.2s 0.00s 1

DA- 15b r4.34 0.500 0.62 270 4.44 0.62 1.20 5.33 0.0015

DA- 16a 14.34 0.500 0.16 370 2.70 0.38 1.20 3.27 0.0002

DA-l6b r4.34 0.500 0.09 210 6 . 1 9 1.05 1.20 9.03 0.0004

DA-17a t4.34 0.500 0.42 6 1 0 3 . 1 1 0.50 r .20 4.30 0.0008

DA-l7b 14.34 0.500 0.07 100 5.00 0.54 1.20 4.65 0.0002

DA-l8a t4.34 0.500 0.07 175 3.43 0.40 1.20 3.44 0.0001

DA- l8b 14.34 0.s00 0.44 650 3.69 0.65 1.20 5.s9 0 .0011

Total 0.014

Total Sediment 1 year (ac.ft.) 0.014

Total Sediment 3 years (ac. ft.) 0.A42
* Disturbed Runoff / Uncompacted Area
at* Paved Areas

3.3 Sediment Pond Volume

The volumes shown in Tables I la and 1lb are from the volumes calculated from
the precipitation, runoff and sediment yield for a l0 year-24 hour precipitation
event. The volumes were calculated based on the disturbed areas (and
contributing undisturbed areas) runoff values, developed using the design
parameters described in this section.
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Sediment Pond #1 Design

l. Use 1.90" for 10 year - 24hour event.

2. Runoff Volume - (4.17 ac-ft, from Table 5,l0yr/24hr Vol) : 4.17 ac-ft (r)

3. Sediment Storage Volume
USLE 0.9491 ac-ft.lyr. x 2 yrs. 1.90 ac-ft

4. Total Required Pond Volume
4 .17  +  1 .90  : 6.07 ac-ft

5. Peak Flow (25 yr. - 6 hr. event) : 28.22 cfs Q)

6. Pond Design Volume @ Principle Spillway :
(See Table 12a)

8.060 ac-ft

TABLE lla

This includes flow from UA-5 within mine boundary. There is a possibility that this undisturbedareamay be
needed if the surface facilities were to be expanded.
This is to allow for flow from UA-5. There is a possibility that UA-5 may be needed if the surface facilities
were to be expanded.
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TABLE 12a

Sediment Pond #1
Stage/Volume Data

Elevation Area
(sq. ft.)

Volume
(sq.f t . )

Acc. Volume
(ac. ft.)

Remarks

5829 0 0 0.00 Bottom of Pond

s830 5744 2870 0.07

s83 I 17r90 rt46s 0.33

5832 23370 20280 0.79

5833 26160 24765 r .36

5834 28250 27025 1 .99 Sediment Cleanout Level 5833.6

5835 30120 29r8s 2.66 Decant 5834.6 - 2.52 ac-ft

5836 32020 31070 3 .37

5837 34020 33020 4 .13 Detention Storage - 4.t7 ac-ft

s838 36060 35040 4.93

s839 38160 37t rD s.79

5840 40330 39245 6.69 Principal Spillway

5841 42620 4t475 7.64 Emergency Spillway

5842 449t0 43765 8.64

5843 47 160 4603s 9.70 Top of Embankment
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TABLE llb

Sediment Pond #2 Desien

1. Use 1.90" for 10 year -24hour event.

2. Runoff Volume - (from Table 5,l}yrl24hr) : 0.39 ac-ft..

3. Sediment Storage Volume
USLE 0.014 ac-ft..|yr. x 3 yrs. : 0.04 ac-ft

4. Total Required Pond Volume
0.39 + 0.04 : A.43 ac-ft

5. Peak Flow (25 yr. - 6 hr. cveot)* : 2.86 cfs

6. Pond Design Volume @ Principle Spillway:
(See Table Izb)

1.08 ac-ft

* Peak Flow values from Table 5, sum of all contributine watersheds.



TABLE 12b

Sediment Pond#2
Stage/Volume Data

Elevation Area
(sq. ft.)

Volume
(sq. ft.)

Acc. Volume
(ac. ft.)

Remarks

5833.3s 0 0 0.00 Bottom of Pond

5834 220 70 0.003

5835 r 100 660 0.02

s835.s 0.04 Sediment Cleanout Level

5836 5420 2860 0.08 Decant

5838 6780 6495 0.36

s840 7890 7 6t0 0.69

5841 8470 8175 0.88

5842 9050 87s5 1.08 Principal Spillway

s843 9660 9350 1.30 Emergency Spillway

5844 1,0270 9960 r .52

5844.5 10500 5190 r .64 Top of Embankment



TABLE 13a

Note: l- 25 year - 6 hour flow: 28.22 cfs.
2- Flow will be weir controlled at a head of 0.99' over riser inlet.

Weir Controlled
Q : CLHi's; where: C: 3.0, L: Circumference of Riser :9.424g,, R:l.5'
Orfice Controlled
Q : C'a (2gH)ot; where: C: 0.6, a: Area of Riser: 7.06g6 ft2, R:l.5', g= 32.2 ftJsecz
Pioe Flow Controlled

Q: a (2gH')o'5

(l+Ke+Kb+KcL)o5
; where a: Area of  Pipe :7.07 f t2,  R: 1.5 '

H' : Head: H * 14.5 (Riser) + 0.35 (Slope) + 0.6*4 (barrel height)
K e :  1 . 0
K b : 0 . 5
Kc: 0.043
L : 7 0 '

Sediment Pond #1
Stage/Discharge Data

Head (ft.) Q (cfO
Weir Controlled

Q (cfs)
Orfice Controlled

Q (cfs)
Pipe Flow Controlled

0.0

0.2 2.53 rs.22 95.68

0.4 7 .15 21.53 96.23

0.6 13.14 26.36 96.77

0.8 20.23 30.44 97.31

1.0 28.27 34.04 97.85

1.2 37 .17 37.28 98.38

t .4 46.84 40.27 98.91

1 .6 57.22 43.0s 98.91

1 .8 68.28 45.66 99.44

2.0 79.97 48 .13 99.97
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TABLE 13b

Note: I- 25 year - 6 hour flow: 2.86 cfs.
2- Flow will be orifice controlled at a head of 0.57' over riser inlet.

Weir Controlled
Q : CLH15; where: C: 3.0, L: Circumference of Riser :3.14'.R:0.5'
Orfice Controlled
Q: C'a (2gH)ot; where: C: 0.6, a: Area of Riser :0.79 ft2, R:0.5', g:32.2 ft lsec2
Pipe Flow Controlled

Q : a (2sH')o'5
(1+Ke+Kb+KcL)o5

;where a: Area of Pipe :0.79 ft ' , R: 0.5'
H' : Head: H + 6.0 (Riser) + 0.8 (Slope) + 0.6*2 (barrel height)
K e :  1 . 0
K b : 0 . 5
Kc:0 .043
L :  1 6 0 '

Sediment Pond #2
Stage/Discharge Data

Head (ft.) Q (cfO
Weir Controlled

Q (cfs)
Orfice Conholled

Q (cfO
Pipe Flow Controlled

0.0

0.2 0.84 r .69 5 .81

0.4 2.38 2.39 s.88

0.6 4.38 2.93 5.95

0.8 6.74 3.38 6.02

1.0 9.42 3.78 6.09

r.2 12.39 4 .14 6 .16

t .4 r 5.61 4.47 6.22

t .6 t9.07 4.78 6.29

1 .8 22.76 5.07 6.36

2.0 26.66 5.35 6.42
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3.4 Sediment Pond Summary

a) The sedimentation ponds have been designed to contain the disturbed area (and
contributing undisturbed arca) runoff from a 10 year-24hour precipitation event,
along with multiple years of sediment storage capacity. Runoff to the ponds will be
directed by various ditches and culverts as described in the plan.

b) The required volume for Sediment Pond #1 is calculated at 6.07 acre feet, including
2 years of sediment storage. The proposed sediment pond size will have a volume of
approximately 8.06 acre feet (at the principal spillway), which is more than
adequate. The required volume for Sediment Pond #2 is calculated at 0.43 acre feet,
including 3 years of sediment storage. The proposed sediment pond size will have a
volume of approximately 1.08 acre feet (at the principal spillway), which is more
than adequate.

c) The ponds will meet a theoretical detention time of 24 hours. Both are equipped
with a decant, a culvert principal spillway and a culvert emergency spillway. Any
discharge from the ponds will be in accordance with the approved UPDES Permit.

The pond inlets will be protected from erosion, and the spillways will discharge into
the nafural drainages in a controlled manner.

The ponds are temporary, and will be removed upon final reclamation of the
property.

The ponds will be constructed according to the regulations and under supervision of
a Registered, Professional Engineer.

d)

e)
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DESIGN OF DRAINAGE CONTROL STRUCTURES
F'OR

RECLAMATION

Reclamation Hydrolo gy :

4.I General
4.2 Reclamation Area Drainage Control

Tables:

Table 14
Table 15
Table 16
Table 17

Figures:

Figures 5

Final Reclamation - Drainage Areas Contributing to Structures
Final Reclamation - Drainage Structure Flow Summary
Final Reclamation - Reclamation Structure Design Parameters
Final Reclamation - Reclamation Structure Flow Calculations

Filter Fence Construction
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4.1

Lila Canyon Mine January 2001

Reclamation Hydrology

4.2

General

Upon completion of operations at the Lila Canyon Minesite, the portals will be sealed and
backfilled and all structures will be removed except for the sediment ponds, bypass culvert
UC-l, reclamation ditches and temporary sediment controls such as silt fences or straw
bales.

Any refuse or mine development waste previously deposited under the approved plan will
also be left in place. Concrete will be buried beneath at least 2' of non-toxic, non-acid
material. Any potentially toxic or acid-forming material buried on site will be covered
with a minimum of 4'of material.

The sediment ponds, and all remaining drainage controls will be removed upon completion
of Phase II Bond Release.

Reclamation Area Drainage Control

During the initial phase of reclamation, all drainage controls will be removed with the
exception of the two sediment ponds, bypass culvert UC-1, reclaimed ditches RD-l and
RD-2 and temporary sediment controls such as straw bales or silt fences installed in the
undisturbed drainages.

As undisfurbed drainage culverts are removed, a minimum of two straw bale or silt fence
barriers will be installed downstream of each location for sediment control pu{poses.

Disturbed areas will be regraded and reclaimed ditches RD-l and RD-2 will be installed to
collect the runoff from the site area and direct it to the outlet structures (see Plate 7-7).

When the vegetation and sediment contribution levels meet requirements for Phase II Bond
Release, a series of at least three straw bale or silt fence barriers will be placed
downstream of the sediment pond outlets. All upstream sediment controls will be removed.
Reclaimed ditches RD-l and RD-2 will also be removed, regraded and reseeded. Culvert
uC- I will be cut off at the location of the principal pond spillway.

The portion of culvert UC- 1 remaining beneath the road will be left as a permanent
drainage control. The culvert will be equipped with an inlet section and rip-rapped
headwall. The culvert is adequately sizedto safelypass runoff from a 100 year - 6 hour
event, as shown in Table 10. To ensure that state of the art technology is incorporated, the

55



Lila Ganyon Mine Januarv 2001

final reclamation plans for the sedimentation pond areas will be submitted prior to
cofirmencement of final reclamation of this area.

The remainder of culvert UC-l will be removed, and the nafural channel restored through
the sediment pond #1" area. The sediment pond structures will also be removed, the pond
areas regraded as necessary and reseeded. The pond #1 embankment will remain as a
permanent feature, since the existing (and proposed future) road through the area passes
over the embankment.

Following the successful establishment of vegetation and when effluent standards are met,
the sediment ponds will be removed. The same methodologies relative to recontouring,
top soil application and seeding will be utilized in grading and revegetating the pond areas
as outlined in Chapters 2, 5, and Appendix 5-8.

The pond embankment will be narrowed to facilitate the even character of the Lila Canyon
Road. The 60 inch bypass culvert (UC-l) will be removed to within six feet of the road
embankment. A newly formed channel will be constructed at an approximate four percent
grade to intercept the inlet of the culvert at its intersection of the road. The road
embankment and associated new channel will be armored by the Operator with an
underlayment of filter gravel, with D50 -30 inch rip-rap. The new arca of disturbance
including the newly formed channel will have top soil spread in and around the rip-rap.
The Operator will use the same seeding and mulching methods described in Appendix 5-8
will be used on this area as well. See Figure 4 for a detailed design.
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TABLE 14

TABLE 15

*  CN:83 .
** Combined flow for watersheds UA-l. UA-4. and RW-2.

Final Reclamation
Drainage Areas Contributing to Structures

Channel Contributing Watershe d/S tructure

RD.I RW-1

RD.2 RW-2

UC-I UA.l, UA.4, RD-l

Final Reclamation
Drainage Strucfure Flow Summary

Channel *100/6 Flow (cfs)

RD-I 13.26

RD-2 10.89

UC-1 **72.62
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Final Reclamation
Reclamation Strucfure Design Parameters

Channel Bottom
width (ft.)

Side Slope
H:V

Slope % Reclaimed
Depth (ft.)

Manning's
No.

RD-I 3 2 : l s.00 1 .5 0.035

RD-2 3 2 : l 10.00 1 .5 0.035

UC.1 60" Diam. 0.90* 60" Diam. 0.025
* Pipe slope for Plate 7-6

TABLE 16

TABLE 17

Final Reclamation
Reclamation Structure Flow Calculations

Channel RD-1 RD.2 UC-I

100 year - 6 hour event (in.) 1 .90 1.90 1.90

Peak Flow (cfs) 13.26 10.89 72.62

Velocity (fos) 5.44 6.52 6.74

Required Area (ft.t) 2.44 1 .67 10.80

Flow Depth (ft.) 0.58 0.43 2.69
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Alternate Sediment Control for F an Site and Topsoil Storage Area

ASCA Areas

Sediment Control at the fan, slope below water treatmentarea,and topsoil storage area sites will be
accomplished with a combination of one or more ofthe following: berms, silt fences, and straw bales.

The topsoil collected from the fan and topsoil storage area sites will be located downslope from the
sites and will be used in the construction of the berm. The berm will be constructed a minimum of
two feet high and have 2:1 side slopes. The berm will control the flow from a 10 yeat-24 hour
precipitation event. Silt fence will be selectively placed to help control run-off. The berm will be
stabilized with vegetation to prevent erosion. As much as practical, the vegetation techniques used
on the main topsoil pile will be utilized on the fan topsoil berm.

The outside of the berm will be protected with a silt fence or gravel. The gravel, if used, would help
augment the revegetation. Construction details of the silt fence/filter fence are shown if Figure 5.

The outslope of the portal access road and the outslope of the water treatment pad will have a silt
fence located along the disturbed area boundary to treat the runoff from the slope. While some
portions of this area will be disturbed as a result of the fill material placed for the pad and road
construction, the major portion of this area is expected to remain undisturbed. As an added
protection, the portions of the arca that are disturbed by the fill placement will be covered with a
erosion control mat to minimize the erosion from this slope and that arca seeded to aid in the
establishment of a vegetative cover.

Due to lack of final engineering details, the exact location of the berms, silt fences, and subsequent
erosion techniques will be determined in field with the approval of UDOGM. The final
determination will be made prior to the start of topsoil removal.

Run-off Calculations
5,2 Fan Site

Acreage:
Design Storm: l0 yearlZ4 hour:
CN:
S:
Q: (P-0.25S)'

P+0.8S : 1.01" of runoff

Total run-off :0.06 acre feet
5.3 Topsoil Storage Area

0.716 acres
1.90"
90
1 .111
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Acreage:
Design Storm:10 yenl24 hour:
CN:
S :
Q- (P-0.2ss)'

P+0.8S :1.01" ofrunoff

Total run-off : 0.22 acre feet

5.4 Water Treatment Area

Acreage:
Design Storm: l0 yearl24 hour:
CN:
S :
Q: (P-0.2S)2

P+0.8S : 1.01" of runoff

Total run-off : 0.03 acre feet

2.6I acres
1.90"
90
1 .111

0.31 acres
1.90"
90
1 .111
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Lila Canyon Mine
Watershed Calculations



Project Title = LILA CANYON UA-1 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

- Watershed data for watershed # 1

Curve number = 25.0

Area = 248.8 acres

Hydraulic length = 9475.00 feet

Efevation change = 2020.0 feet.

Concentration time = O.ZT hours

Unit hydrograph type = Forested

-- Total Area = 248.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 7.03 cfs

= 2.14 acre ft



Project Title = LILA CANYON UA-1 (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = ZS.0

Area = 248.8 acres

Hydraulic length = 9475.00 feet

Elevation change = 2020.0 feet.

Concentration time = 0.2T hours

Unit hydrograph type = Forested

-- Total Area = 248.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 10.33 cfs

= 3.46 acre ft



Project Title = LILA CANYON UA-1 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 25.0

Area = 248.8 acres

Hydraulic length = 9475.00 feet

Ef evation change = 2020.0 feet.

Concentration time = O.2T hours

Unit hydrograph type = Forested

-- Total Area = 248.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 20.47 cfs

= 6.91 acre ft



Project Title = LILA CANYON UA-1 (At24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 75.0

Area = 248.8 acres

Hydraulic length = 9425.00 feet

Ef evation change = 202A.0 feet.

Concentration time = 0.2T hours

Unit hydrograph type = Forested

-- Total Area = 248.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour design storm

Peak Discharge = 25.45 cfs

Discharge volume = 6.91 acre ft



Project Title = LILA CANYON UA-2 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 10.0 acres

Hydraulic length = 1500.00 feet

Elevation change = 1000.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 10.0 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.11 cfs

Discharge volume = 0.23 acre ft



Project Title = LILA CANYON UA-2 (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 10.0 acres

Hydraulic length = 1500.00 feet

Elevation change = 1000.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 10.0 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 3.1 1 cfs

Discharge volume = 0.32 acre ft



Project Title = LILA CANYON UA-2 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 10.0 acres

Hydraulic length = 1500.00 feet

Elevation change = 1000.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 10.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 5.35 cfs

Discharge volume = 0.52 acre ft



Project Title = LILA CANYON UA-2 (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 10.0 acres

Hydraulic length = 1500.00 feet

Elevation change = 1000.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 10.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 6.11 c fs

= 0.52 acre ft



Project Title = LILA CANYON UA-4 (10/O)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Wpe: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 14.1 acres

Hydraulic length = 1950.00 feet

Elevation change = 595.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 14.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 3.14 cfs

= 0.32 acre ft



Project Title = LILA CANYON UA-4 (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 14.1 acres

Hydraulic length = 1950.00 feet

Elevation change = 595.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 14.1 acres

-- Storm data

Total precipitation

Storm Wpe =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 4.65 cfs

= 0.44 acre ft



Project Title = LILA CANYON UA-4 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 14.1 acres

Hydraulic length = 1950.00 feet

Elevation change = 595.0 feet.

Concentration time = 0.07 hours

Unit hydrograph typre = Disturbed

-- Total Area = 14.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 8.04 cfs

Discharge volume = O.74 acre ft



Project Title = LILA CANYON UA-4 (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 14.1 acres

Hydraulic length = 1950.00 feet

Elevation change = 595.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 14.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 9.20 cfs

Discharge volume = 0.74 acre ft



Project Title = Lila Canyon UA-S (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.6 acres

Hydraulic length = 650.00 feet

Elevation change = 3S.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.6 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 1.28 cfs

Discharge volume = 0.12 acre ft



Project Title = Lila Canyon UA-S (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.6 acres

Hydraulic length = 650.00 feet

Elevation change = 3S.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.6 acres

-- Storm data

Total precipitation = 1.S inches

Storm type = SCS O hour design storm

Peak Discharge = 1.G4 cfs

Discharge volume = 0.1S acre ft



Project Title = Lila Canyon UA-S (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.6 acres

Hydraulic length = 650.00 feet

Elevation change = 35.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.6 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.41 cfs

Discharge volume = 0.22 acre ft



Project Title = Lila Canyon UA-b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.6 acres

Hydraulic length = 650.00 feet

Elevation change = 3b.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.6 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 2.61 cfs

Discharge volume = 0.22 acre ft



Project Title = LILA CANYON UA-6a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.5 acres

Hydraulic length = 230.00 feet

Elevation change = 80.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 1.5 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.47 cfs

Discharge volume = 0.06 acre ft



Project Title = LILA CANYON UA-6a (ZSt6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.5 acres

Hydraulic length = 230.00 feet

Elevation change = 80.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area 1.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.60 cfs

= 0.08 acre ft



Project Title = LILA CANYON UA-6a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.5 acres

Hydraulic length = 230.00 feet

Elevation change = 80.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area 1.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.88 cfs

= 0.12 acre ft



Project Title = LILA CANYON UA-6a (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.5 acres

Hydraulic length = 230.00 feet

Elevation change = 80.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area 1.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.95 cfs

= 0.12 acre ft



Project Title = LILA CANYON UA-6b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 90.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.10 cfs

= 0.02 acre ft



Project Title = LILA CANYON UA-6b (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 90.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.13 cfs

= 0.02 acre ft



Project Title = LILA CANYON UA-6b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 90.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.19 cfs

= 0.03 acre ft



Project Title = LILA CANYON UA-6b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Wpe: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 90.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24hour storm

Peak Discharge = 0.21 cfs

Discharge volume = 0.03 acre ft



Project Title = L|LA CANYON UA - T (10t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type:Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length

Elevation change

Concentration time

Concentration time type

Unit Hydrograph type =

= 90.0

= 0.6 acres

= 195.0 Feet

= 25.0 feet

= 0.02 hours

= SCS Upland Curves

Disturbed

-- Total Area

-- Storm Data

Total precipitation

Storm type

Peak Discharge

Discharge volume

0.6 acres

1.3 inches

SCS 6 hour design storm

= 0.21 cfs

0.03 acre ft



Project Title = LILA CANYON UA - 7 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type:Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length

Elevation change

Concentration time

Concentration time type

Unit Hydrograph type =

= 195.0 Feet

= 25,0 feet

= 0.02 hours

Disturbed

SCS Upland Curves

= 90.0

0.6 acres

-- Total Area

-- Storm Data

Total precipitation

Storm type

Peak Discharge

Discharge volume

0.6 acres

1.5 inches

SCS 6 hour design storm

= A.27 cfls

0.03 acre ft



Project Title = LILA CANYON UA - 7 (10016)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type:Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.6 acres

Hydraulic length = 195.0 Feet

Elevation change = 25.0 feet

Concentration time = 0.02 hours

Concentration time type = SCS Upland Curves

Unit Hydrograph type = Disturbed

-- Total Area 0.6 acres

-- Storm Data

Total precipitation

Storm type

Peak Discharge

Discharge volume

1.9 inches

SCS 6 hour design storm

= 0.40 cfs

0.05 acre ft



Project Title = Lf LA CANYON UA - 7 (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type:Null

-- Watershed data for watershed # 1

Curve number

Area

Hydraulic length

Elevation change

Concentration time

Concentration time type

Unit Hydrograph type =

= 90.0

= 0.6 acres

= 195.0 Feet

= 25.0 feet

= 0.02 hours

= SCS Upland Curves

Disturbed

-- Total Area

-- Storm Data

Total precipitation

Storm type

Peak Discharge

Discharge volume

0.6 acres

1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.43 cfs

0.03 acre ft



Project Title = LILA CANYON UA-8 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 100.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.3 inches

Storm Wpe = SCS G hour design storm

Peak Discharge = 0.14 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON UA-B (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

.. Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 100.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.18 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON UA-8 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 100.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.26 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON UA-B (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 100.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 1 storm, 24 hour storm

Peak Discharge = 0.14 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON DA-1a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.3 acres

Hydraulic length = 680.00 feet

Elevation change = 152.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.22 cfs

= 0.02 acre ft



Project Title = LiLA CANYON DA-1 a (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 9S.0

Area = 0.3 acres

Hydraulic length = 680.00 feet

Elevation change = 152.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.26 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON DA-1a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 'l

Curve number = gS.0

Area = 0.3 acres

Hydraulic length = 680.00 feet

Elevation change = 152.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.35 cfs

Discharge volume = 0.04 acre ft



Project Title = LILA CANYON DA-1 a (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.3 acres

Hydraulic length = 680.00 feet

Elevation change = 152.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.37 cfs

= 0.04 acre ft



Project Title = LILA CANYON DA-1b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.3 acres

Hydraulic length = 420.00 feet

Elevation change = 48.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.20 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON DA-1b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.3 acres

Hydraulic length = 420.00 feet

Elevation change = 48.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 Inches

SCS 6 hour design storm

= 0.24 cfs

= 0.03 acre ft



Project Title = LILA CANYON DA-1b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.3 acres

Hydraulic length = 420.00 feet

Elevation change = 48.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.32 cfs

Discharge volume = 0.04 acre ft



Project Title = LILA CANYON DA-1b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.3 acres

Hydraulic length = 420.00 feet

Elevation change = 48.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.33 cfs

= 0.04 acre ft



Project Title = LILA CANYON DA-1c (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 225.00 feet

Efevation change = 20.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.11 cfs

= 0.01 acre ft



Project Title = LILA CANYON DA-1 c (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.2 acres

Hydraulic length = 225.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.14 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON DA-1c (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 225.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.19 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON DA-1 c (10t24)

WATERSHED HYDROGRAPH

Inffow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 225.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.19 cfs

Discharge volume = 0.A2 acre ft



Project Title = LILA CANYON DA-2a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.9 acres

Hydraulic length = 680.00 feet

Elevation change = 162.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.9 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.61 cfs

Discharge volume = 0.06 acre ft



Project Title = LILA CANYON DA-2a (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.9 acres

Hydraulic length = 680.00 feet

Elevation change = 162.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.73 cfs

= 0.08 acre ft



Project Title = LILA CANYON DA-2a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.9 acres

Hydraulic length = 680.00 feet

Efevation change = 162.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.98 cfs

= 0.11 acre ft



Project Title = LILA CANYON DA-2a (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.9 acres

Hydraulic length = 680.00 feet

Elevation change = 162.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.9 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 1.03 cfs

Discharge volume = 0.11 acre ft



Project Title = LILA CANYON DA-2b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length

Elevation change = 36.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.09 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-2b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 350.00 feet

Elevation change = 36.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.1 0 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-2b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 350.00 feet

Elevation change = 36.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.14 cfs

= 0.02 acre ft



Project Title = LILA CANYON DA-2b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 350.00 feet

Elevation change = 36.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 0.15 cfs

= 0.02 acre ft



Project Title = LILA CANYON DA-2c (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 106.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.04 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-2c (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 106.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.05 cfs

= 0.01 acre ft



Project Title = LILA CANYON DA-2c (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 106.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.07 cfs

= 0.01 acre ft



Project Title = LILA CANYON DA-2c (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 106.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.08 cfs

= 0.01 acre ft



Project Title = LILA CANYON DA-3 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 170.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

.. Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.11 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-3 (25t6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 170.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.14 cfs

= 0.02 acre ft



Project Title = LILA CANYON DA-3 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 170.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.20 cfs

Discharge volume



Project Title = LILA CANYON DA-3 (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 170.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.21 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON DA-4a (10/6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.01 hours

Unit hydrograph Vpe = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.06 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-4a (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.08 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-4a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.10 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON DA-4a (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.11 cfs

Discharge volume = 0.02 acre ft



Project Title = L|LA CANYON DA-4b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 270.00 feet

Elevation change = 28.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

- Total Area = 0.1 acres

- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.07 cfs

Discharge volume = 0.01 acre ft



Project Title = L|LA CANYON DA-4b (25t6)

WATERSHED HYDROGRAPH

f nflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 270.00 feet

Ef evation change = 2B.O feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.0g cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-4b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 270.00 feet

Ef evation change = 2g.O feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.11 cfs

= 0.01 acre ft



Project Title = LILA CANYON DA-4b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 270.00 feet

Elevation change = 28.0 feet.

Concentration time = A.0Z hours

Unit hydrograph type = Disturbed

- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.12 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-4c (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.6 acres

Hydraulic length = 580.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.42 cfs

= 0.04 acre ft



Project Title = LILA CANYON DA-4c (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.6 acres

Hydraulic length = 580.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.51 cfs

Discharge volume = 0.05 acre ft



Project Title = LILA CANYON DA-4c (100/6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.G acres

Hydraulic length = 580.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.68 cfs

Discharge volume = 0.02 acre ft



Project Title = LILA CANYON DA-4c (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.6 acres

Hydraulic length = 580.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 0.71 cfs

= 0.07 acre ft



Project Title = LILA CANYON DA-5a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 180.00 feet

Efevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.05 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-ba (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 180.00 feet

Efevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.00 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-Sa (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 180.00 feet

Efevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm Vpe = SCS O hour design storm

Peak Discharge = 0.08 cfs

Discharge volume = 0.01 acre ft



Project Title = L|LA CANYON DA-Sa (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 180.00 feet

Efevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.0g cfs

Discharge volume = 0.01 acre ft



Project Title = L|LA CANYON DA-sb (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 125.00 feet

Elevation change = 14.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.11 cfs

Discharge volume = 0.01 acre ft



Project Title = LILA CANYON DA-sb (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 125.00 feet

Elevation change = 14.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.14 cfs

= 0.02 acre ft



Project Title = LILA CANYON DA-sb (100/6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 125.00 feet

Efevation change = 14.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.20 cfs

= 0.03 acre ft



Project Title = LILA CANYON DA-sb (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 125.00 feet

Elevation change = 14.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.21 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON DA-Sc (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 570.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.29 cfs

Discharge volume = 0.03 acre ft



Project Title = LILA CANYON DA-Sc (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 520.00 feet

Elevation change = S4.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge vofume

= 1.5 inches

SCS 6 hour design storm

= 0.35 cfs

= 0.04 acre ft



Project Title = LILA CANYON DA-So (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # I

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 570.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.47 cfs

Discharge volume = 0.05 acre ft



Project Title = LILA CANYON DA-Sc (1OtZ4)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 520.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 0.49 cfs

= 0.05 acre ft



Project Title = Lila Canyon DA-6a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

.- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 200.00 feet

Elevation change = S4.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.0g cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-6a (25t6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 200.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

- Storm data

Total precipitation = 1.S inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.12 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-6a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 200.00 feet

, Elevation change = 54.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.17 cfs

= 0.02 acre ft



Project Title = Lila Canyon DA-6a (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 200.00 feet

Elevation change = S4.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.18 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-6b (10/6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 3.3 acres

Hydraulic length = 760.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 3.3 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS G hour design storm

Peak Discharge = 1.00 cfs

Discharge volume = 0.15 acre ft



Project Title = Lila Canyon DA-6b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Vpe: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 3.3 acres

Hydraulic length = 260.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 3.3 acres

-- Storm data

Total precipitation = 1.S inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.0G cfs

Discharge volume = 0.19 acre ft



Project Title = Lila Canyon DA-6b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 3.3 acres

Hydraulic length = 760.00 feet

Elevation change = 70.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 3.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 3.03 cfs

Discharge volume = 0.28 acre ft



Project Title = Lila Canyon DA-6b (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 3.3 acres

Hydraulic length = 260,00 feet

Elevation change = 70,0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 3.3 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 3.2T cts

Discharge volume = A.2B acre ft



Project Title = Lila Canyon DA-6c (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.5 acres

Hydraulic length = 690.00 feet

Elevation change = 70.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 2.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 1 .18 cfs

= 0.11 acre ft



Project Title = Lila Canyon DA-6c (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curue number = 90.0

Area = 2.5 acres

Hydraulic length = 690.00 feet

Efevation change = 70.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

- Total Area = 2.5 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS G hour design storm

Peak Discharge = 1.52 cfs

Discharge volume = 0.14 acre ft



Project Title = Lila Canyon DA-6c (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 2.5 acres

Hydraulic length = 690.00 feet

Elevation change = 70.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 2.5 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.23 cfs

Discharge volume = 0.21 acre ft



Project Title = Lila Canyon DA-6c (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number

Area =

= 90.0

2.5 acres

Hydraulic length = 690.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.0b hours

Unit hydrograph type = Disturbed

-- Total Area = 2.5 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 2.40 cfs

Discharge volume = 0.21 acre ft



Project Title = Lila Canyon DA-7 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.7 acres

Hydraulic length = 630.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.7 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 1.gB cfs

Discharge volume = 0.19 acre ft



Project Title = Lila Canyon DA-7 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 2] acres

Hydraulic length = 630.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.7 acres

-- Storm data

Total precipitation = 1.S inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.3g cfs

Discharge volume = 0.23 acre ft



Project Title = Lita Canyon DA-7 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # I

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 2.7 acres

Hydraulic length = 630.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.7 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 3.22 cfs

Discharge volume = 0.31 acre ft



Project Title = Lila Canyon DA-7 (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 2.7 acres

Hydraulic length = 630.00 feet

Elevation change = 30.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.7 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 3.36 cfs

Discharge volume = 0.31 acre ft



Project Title = Lila Canyon DA-8a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 284.00 feet

Elevation change = b4.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.10 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-ga (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 284.00 feet

Elevation change = S4.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.12 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-ga (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Vpe: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 284.00 feet

Elevation change = S4.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Totaf precipitation = 1.9 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.18 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-8a (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.3 acres

Hydraulic length = 284.00 feet

Elevation change = 54.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.3 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.19 cfs

= 0.02 acre ft



Project Title = Lita Canyon DA-8b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.8 acres

Hydraulic length = 620.00 feet

Elevation change = S2.O feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.36 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-8b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.8 acres

Hydraulic length = 670.00 feet

Elevation change = S2.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.42 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-8b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.8 acres

Hydraulic length = 670.00 feet

Efevation change = S2.}feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.68 cfs

Discharge volume = 0.06 acre ft



Project Title = Lita Canyon DA-8b (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.8 acres

Hydraulic length = 670.00 feet

Elevation change = 52.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.74 cfs

Discharge volume = 0.06 acre ft



Project Title = Lita Canyon DA-gc (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.0 acres

Hydraulic length = 410.00 feet

Elevation change = 42.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area 1.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.40 cfs

= 0.04 acre ft



Project Title = Lila Canyon DA-gc (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.0 acres

Hydraulic length = 410.00 feet

Elevation change = 42.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 1.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.52 cfs

= 0.05 acre ft



Project Title = Lila Canyon DA-8c (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.0 acres

Hydraulic length = 410.00 feet

Elevation change = 42.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

- Total Area 1.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.76 cfs

Discharge volume = 0.08 acre ft



Project Title = Lila Canyon DA-8c (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 1.0 acres

Hydraulic length = 410.00 feet

Elevation change = 42.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area 1.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24hour storm

Peak Discharge = 0.81 cfs

Discharge volume = 0.08 acre ft



Project Title = Lila Canyon DA-g (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 50.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.04 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-g (25t6)

WATERSHED HYDROGRAPH

lnflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 50.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.05 cfs

Discharge volume = 0.01 acre ft



Project Title = Lifa Canyon DA-g (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gb.O

Area = 0.1 acres

Hydraulic length = 50.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.06 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-10 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curue number = 95.0

Area = 2.9 acres

Hydraulic length = 700.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.08 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.9 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.19 cfs

Discharge volume = 0.20 acre ft



Project Title = Lila Canyon DA-g (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 50.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.07 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-10 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

.. Watershed data for watershed # 1

Curve number = gb.O

Area = 2.9 acres

Hydraulic length = 700.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.08 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.9 acres

- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.65 cfs

Discharge volume = 0.24 acre ft



Project Title = Lila Canyon DA-10 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.9 acres

Hydraulic length = 700.00 feet

Elevation change = 20.0 feet.

Concentration time = 0.08 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.9 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS G hour design storm

Peak Discharge = 3.57 cfs

Discharge volume = 0.33 acre ft



Project Title = Lila Canyon DA-1 O (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.9 acres

Hydraulic length = 700.00 feet

Efevation change = 20.0 feet.

Concentration time = 0.08 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 3.73 cfs

= 0.33 acre ft



Project Title = Lila Canyon DA-11 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.8 acres

Hydraulic length = 340.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.52 cfs

= 0.05 acre ft



Project Title = Lila Canyon DA-1 1 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.8 acres

Hydraulic length = 340.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.63 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-11 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Wpe: Null

-- Watershed data for watershed # 1

Curye number = 95.0

Area = 0.8 acres

Hydraulic length = 340.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

- Total Area = 0.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.85 cfs

= 0.09 acre ft



Project Title = Lila Canyon DA-1 1 (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.8 acres

Hydraulic length = 340.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.Bg cfs

Discharge volume = 0.09 acre ft



Project Title = Lila Canyon DA-13a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.0 acres

Hydraulic length = 470.00 feet

Efevation change = 12.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 1.46 cfs

= 0.14 acre ft



Project Title = Lila Canyon DA-1 3a (25t6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.0 acres

Hydraulic length = 420.00 feet

Efevation change = 12.0 feet,

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.0 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 1.76 cfs

Discharge volume = A jT acre ft



Project Title = Lila Canyon DA-13a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.0 acres

Hydraullc length = 470.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 2.37 cfs

Discharge volume = 0.23 acre ft



Project Title = Lila Canyon DA-13a (1 Ol24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 2.0 acres

Hydraulic length = 470.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 2.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 2.4T cfs

Discharge volume = 0.23 acre ft



Project Title = Lila Canyon DA-13b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.5 acres

Hydraulic length = 280.00 feet

Elevation change = 4.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.5 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.23 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-13b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.5 acres

Hydraulic length = 280.00 feet

Elevation change = 4.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.5 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.30 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-13b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # I

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.5 acres

Hydraulic length = 280.00 feet

Elevation change = 4.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.44 cfs

= 0.04 acre ft



Project Title = Lila Canyon DA-13b (1 Ol24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.S acres

Hydraulic length = 280.00 feet

Elevation change = 4.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.5 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.42 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-13c (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 460.00 feet

Elevation change = 22.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.19 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-13c (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 460.00 feet

Efevation change = 22.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.24 cfs

= O.O2 acre ft



Project Title = Lila Canyon DA-13c (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 4G0.00 feet

Elevation change = 22.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.3S cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-13c (1 Ol24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 90.0

Area = 0.4 acres

Hydraulic length = 460.00 feet

Efevation change = 22.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.38 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-1aa (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 390.00 feet

Elevation change = 34.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm Wpe =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.23 cfs

= 0.02 acre ft



Project Title = Lila Canyon DA-1 4a (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 390.00 feet

Elevation change = 34.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.28 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-1 4a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 390.00 feet

Elevation change = 34.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.38 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-1 4a (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 390.00 feet

Elevation change = 34.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.39 cfs

= 0.04 acre ft



Project Title = Lila Canyon DA-14b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.8 acres

Hydraulic length = 540.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.56 cfs

= 0.05 acre ft



Project Title = Lila Canyon DA-1 4b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.8 acres

Hydraulic length = 540.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.67 cfs

= 0.06 acre ft



Project Title = Lila Canyon DA-14b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.8 acres

Hydraulic length = 540.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.00 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.91 cfs

Discharge volume = 0.09 acre ft



Project Title = Lila Canyon DA-1Sa (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 525.00 feet

Elevation change = S0.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.20 cfs

Discharge volume = 0.03 acre ft



Project Title = Lita Canyon DA-14b (1 Ol24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curue number = gS.0

Area = 0.8 acres

Hydraulic length = 540.00 feet

Elevation change = 16.0 feet.

Concentration time = 0.0G hours

Unit hydrograph type = Disturbed

-- Total Area = 0.8 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.95 cfs

Discharge volume = 0.09 acre ft



Project Title = Lila Canyon DA-1Sa (25/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 525.00 feet

Elevation change = 50.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.31 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-15a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 525.00 feet

Elevation change = S0.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.42 cfs

= 0.04 acre ft



Project Title = Lila Canyon DA-1ba (1 Ot24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 525.00 feet

Elevation change = 50.0 feet.

Concentration time = 0.04 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24hour storm

Peak Discharge = 0.44 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-1Sb (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.6 acres

Hydraulic length = 220.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.40 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-1Sb (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.6 acres

Hydraulic length = 220.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

- Total Area = 0.6 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.48 cfs

= 0.05 acre ft



Project Title = Lila Canyon DA-1Sb (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.6 acres

Hydraulic length = 270.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.64 cfs

Dlscharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-15b (1 Ol24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.6 acres

Hydraulic length = 270.00 feet

Elevation change = 12.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.6 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.62 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-16a (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 370.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.11 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-16a (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 370.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.05 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.14 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-16a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.2 acres

Hydraulic length = 370.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.0b hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.19 cfs

= 0.02 acre ft



Project Title = Lila Canyon DA-16a (1 0t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Wpe: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.2 acres

Hydraulic length = 370.00 feet

Elevation change = 10.0 feet.

Concentration time = 0.0S hours

Unit hydrograph type = Disturbed

-- Total Area = 0.2 acres

- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.19 cfs

Discharge volume = 0.02 acre ft



Project Title = Lila Canyon DA-16b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 210.00 feet

Elevation change = 13.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.06 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-16b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 210.00 feet

Elevation change = 13.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS O hour design storm

Peak Discharge = 0.07 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-16b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 210.00 feet

Elevation change = 13.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.10 cfs

Discharge volume = 0.01 acre ft



Project Title = Lita Canyon DA-16b (1 Ot24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Nult

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 210.00 feet

Elevation change = 13.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 0.10 cfs

= 0.01 acre ft



Project Title = Lila Canyon DA-17a (AB)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 610.00 feet

Elevation change = 19.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.31 cfs

Discharge volume = 0.03 acre ft



Project Title = Lila Canyon DA-17a (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 610.00 feet

Elevation change = 19.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.38 cfs

Discharge volume = 0.04 acre ft



Project Title = Lila Canyon DA-17a (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = G10.00 feet

Elevation change = 19.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.51 cfs

Discharge volume = 0.05 acre ft



Project Title = Lila Canyon DA-1 Ta (10t24)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gb.O

Area = 0.4 acres

Hydraulic length = 610.00 feet

Elevation change = 19.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.53 cfs

Discharge volume = 0.05 acre ft



Project Title = Lila Canyon DA-17b (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 5.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.05 cfs

= 0.01 acre ft



Project Title = Lila Canyon DA-1Tb (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 5.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.5 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.06 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-1Tb (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 5.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm Vpe =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 0.08 cfs

= 0.01 acre ft



Project Title = Lila Canyon DA-1Tb (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 100.00 feet

Elevation change = 5.0 feet.

Concentration time = 0.01 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.09 cfs

= 0.01 acre ft



Project Title = Lila Canyon DA-1ga (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.1 acres

Hydraulic length = 175.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.0G cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-1Sa (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 175.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.07 cfs

= 0.01 acre ft



Project Title = Lila Canyon DA-1ga (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 125.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 0.10 cfs

Discharge volume = 0.01 acre ft



Project Title = Lila Canyon DA-18a (1 OlZ4)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.1 acres

Hydraulic length = 175.00 feet

Elevation change = 6.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS Type 2 storm, 24 hour storm

Peak Discharge = 0.10 cfs

Discharge vofume = 0.01 acre ft



Project Title = Lita Canyon DA-1gb (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 650.00 feet

Efevation change = 24.0 feet.

Concentration time = O.OT hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.33 cfs

= 0.03 acre ft



Project Title = Lila Canyon DA-18b (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Nuff

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = G50.00 feet

Elevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.40 cfs

= 0.04 acre ft



Project Title = Lila Canyon DA-18b (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 0.4 acres

Hydraulic length = 6b0.00 feet

Elevation change = 24.0 feet.

Concentration time = 0.07 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS G hour design storm

Peak Discharge = 0.b3 cfs

Discharge volume = 0.0S acre ft



Projegt Title = Lila Canyon DA-18b (1 0tZ4)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 0.4 acres

Hydraulic length = 650.00 feet

Elevation change = 24.0 feet.

Concentration time = 0.02 hours

Unit hydrograph type = Disturbed

-- Total Area = 0.4 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24 hour storm

= 0.56 cfs

= 0.05 acre ft



Project Title = Lila Canyon TS-1 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 3,0 acres

Hydraulic length = 660.00 feet

Elevation change = 38.0 feet.

Concentration time = 0.0G hours

Unit hydrograph type = Disturbed

-- Total Area = 3.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.3 inches

SCS 6 hour design storm

= 0.65 cfs

= 0.07 acre ft



Project Title = Lila Canyon TS-1 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 3.0 acres

Hydraulic length = 660.00 feet

Elevation change = 38.0 feet.

Concentration time = 0.0G hours

Unit hydrograph type = Disturbed

-- Total Area = 3.0 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 0.96 cfs

= 0.09 acre ft



Project Title = Lila Canyon TS-1 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 3.0 acres

Hydraulic length = G60.00 feet

Elevation change = 38.0 feet.

Concentration time = 0.06 hours

Unit hydrograph type = Disturbed

-- Total Area = 3.0 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 1.66 cfs

Discharge volume = 0.1 5 acre ft



Project Title = Lila Canyon TS-1 (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

- Watershed data for watershed # 1

Curve number = 83.0

Area = 3.0 acres

Hydraulic length = 6G0.00 feet

Elevation change = 38.0 feet.

Concentration time = 0.00 hours

Unit hydrograph type = Disturbed

-- Total Area = 3.0 acres

- Storm data

Total precipitation

Storm type

Peak Discharge

Discharge volume

= 1.9 inches

= SCS Type 2 storm, 24hour storm

= 1.90 cfs

= 0.15 acre ft



Project Title = Lila Canyon pond 1 (10/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure Vpe: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 1.9acres

Hydraulic length = 380.00 feet

Elevation change = S0.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area 1.9 acres

-- Storm data

Total precipitation = 1.3 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 1.18 cfs

Discharge volume = 0.13 acre ft



Project Title = Lila Canyon pond 1 (2516)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = gS.0

Area = 1.9 acres

Hydraulic length = 380.00 feet

Elevation change = 50.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 1.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.5 inches

SCS 6 hour design storm

= 1.42 cfs

= 0.16 acre ft



Project Title = Lila Canyon pond 1 (100/6)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 1.9 acres

Hydraulic length = 380.00 feet

Elevation change = 50.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area = 1.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 1.91 cfs

= 0.22 acre ft



Project Title = Lila Canyon pond 1 (10124)

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 95.0

Area = 1.9 acres

Hydraulic length = 380.00 feet

Elevation change = S0.0 feet.

Concentration time = 0.03 hours

Unit hydrograph type = Disturbed

-- Total Area 1.9 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS Type 2 storm, 24hour storm

= 1.99 cfs

= 0.22 acre ft



Project Title = Lila Site - RW-1 - 100/6

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 23.5 acres

Hydraulic length = 1970.00 feet

Elevation change = 325.0 feet.

Concentration time = 0.09 hours

Unit hydrograph type = Disturbed

-- Total Area = 23.5 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 13.26 cfs

= 1.23 acre ft



Project Title = Lila Site - RW-2 - 100/6

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 19.1 acres

Hydraulic length = 2430.00 feet

Elevation change = 655.0 feet.

Concentration time = 0.09 hours

Unit hydrograph type = Disturbed

-- Total Area = 19.1 acres

-- Storm data

Total precipitation = 1.9 inches

Storm type = SCS 6 hour design storm

Peak Discharge = 10.89 cfs

Discharge volume = 1.00 acre ft



Project Title = Lila Site - UC-1 - 100/6

WATERSHED HYDROGRAPH

Inflow into structure # 1

Structure type: Null

-- Watershed data for watershed # 1

Curve number = 83.0

Area = 281 .G acres

Hydraulic length = 5200.00 feet

Elevation change = 1480.0 feet.

Concentration time = 0.1S hours

Unit hydrograph type = Forested

-- Total Area = 281 .6 acres

-- Storm data

Total precipitation

Storm type =

Peak Discharge

Discharge volume

= 1.9 inches

SCS 6 hour design storm

= 72.62 cfs

= 14.73 acre ft



Lila Canyon Mine
Ditch Calculations



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-1a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.114 fttft
200
2.00
2.00

0.22 cfs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.20 ft
0.08 ft2
0.88 ft

0.79
0.24

0.042153
2.84
0 . 1 3

0.32

1.60

Supercritical

ft
ft
fttft
fVs
ft

ft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 1
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-1a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.114 tUft
200
2 . 0 0  H : V
2 . 0 0  H : V

0.37 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.24 ft
0 .11  f tz
1.07 ft

0.96 ft
0.29 ft

0.039331 fVft
3.23 fUs
0.16 f t

0.40 ft

1 .65

Supercritical

LilaHydro2008.fm2
6/1 1/2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page.2
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-1b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.112 fUft
000

2 . 0 0  H  : V
2 . 0 0  H :  V

0.52 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

o.27 f t
0.15 ft '
1.22 ft

1.09 ft
0.33 ft

0.037586 fUft
3.49 fUs
0.19 f t

0.46 ft

1 .67

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614dJ

Page 3
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.1b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.112 fUft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.91 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.34 ft
0.23 ft2
1.50 ft

1.35 f t
o.42 ft

0.034884 fUft
4.O2 fUs
0.25 ft

0.59 ft

1 .73

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 4
Hydrologic Design lnc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-1c
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 ftlft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.63 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.30 ft
0.19 ft2
1.34 ft

,1.20 f t
0.36 ft

0.036639 fUft
3.51 fUs
0.19 f t

0.49 ft

1 .60

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 5
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-1c
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 ftlft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

1.10  c fs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.37
o.27
1.65

ft
ft2
ft

ft
ft
frlft
fVs
ft

ft

1 .48
0.45

0.034013
4.04
0.25

0.62

1.66

Supercritical

LilaHydro2008.fm2
6fi1t200v^

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 6
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2a
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.120
600

2.00
2.00

fUft

H : V
H : V

ft
cfs

Bottom Width 2.00
Discharge 2.72

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.23 ft
0.56 ft2
3.03 ft

2.92 ft
0.34 ft

0.029303 fuft
4.81 fUs
0.36 ft

0.59 ft

1 .93

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

PageT
Hydrologic Design lnc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2a
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0120
600

2.00
2.00

2.00
7 . 1 4

ftlft

H : V
H : V

ft
cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.39 ft
1.'.10 ft2
3.76 ft

3.58 ft
0.60 ft

0.025602 fUft
6.49 fUs
0.66 ft

1.05 ft

2.06

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 8
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.2b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.102
900

2.00
2.00

fuft

H : V
H : V

ft
cfs

Bottom Width 2.00
Discharge 2.81

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.24 f t
0.61 ft2
3.09 ft

2.98 ft
0.35 ft

0.029163 fuft
4.61 fUs
0.33 ft

0.58 ft

1 .80

Supercritical

LilaHydro2008.fm2
6t11120Q9

Project Engineer: Tom Suchoski
FlowMaster * t 

9#g
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.102 fufr
900

2.04
2.00

H : V
H : V

Bottom Width 2.00 ft
Discharge 7.29 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.42 f t
1 . 1 9  f t z
3.86 ft

3.67 ft
0.60 ft

0.025530 ftlft
6.18 fVs
0.59 ft

1.01 f t

1 .92

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page 1Q
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Prolect Description

Worksheet
Flow Element
Method
Solve For

DD-2c
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.142
900
2.00
2.00

fUft

H : V
H : V

ft
cfs

Bottom Width 2.00
Discharge 2.85

Results

Depth
FlowArea
Wefted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.22 f t
0.55 ft'
3.01 ft

2.90 ft
0.35 ft

0.029103 fuft
5.18 fUs
0.42 ft

0.64 ft

2.09

Supercritical

LilaHydro2008.fm2
--6t11t2009

Hydrologic Design Inc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614d1
Page 11



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-2c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.142 tUft
900
2.00
2.00

H : V
H : V

Bottom Width 2.0O ft
Discharge 7.37 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

3.53
0.61

0.025493
6.96
4.75

1 . 1 4

2.24

Supercritical

ft
ft2
ft

ft
ft
fttft
ftls
ft

ft

0.38
1.06
3.71

LilaHydro2008.fm2
6#1t2AO9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614dJ

?age 12
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-3
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.006 fuft
000

2 . 0 0  H  : V
2 . 0 0  H : V

0.11 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.26 ft
0.14 f t2
1 . 1 8  f t

1.05 f t
0.18 f t

0.046236 ftlft
0.79 fUs
0.01 ft

0.27 ft

0.38

Subcritical

LilaHydro2008.fm2
6/11t2A09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 13
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-3
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.006 fuft
000

2.00
2.00

H : V
H : V

0.21 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.34 ft
0.23 ft'
1.50 f t

1.34 ft
0.23 ft

0.042415 ftift
0.93 ft/s
0.01 ft

0.35 ft

0.40

Subcritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4a
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.110 fuf t
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.06 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 . 1 2  f t
0.03 ft2
0.54 ft

0.49 ft
0.14 f t

0.050132 fVft
2.02 ftls
0.06 ft

0.'19 ft

1 .45

Supercritical

LilaHydro2008.fm2
An12Q0l9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page-15
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.110 fuf t
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.11 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.15 f t
0.05 ft2
0.68 ft

0.61 ft
O.1B f t

0.046233 fUft
2.35 fUs
0.09 ft

0.24 ft

1 . 5 0

Supercritical

LilaHydro2008.fm2
611"{.mgs

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 16
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.102 fuft
600

2 . 0 0  H  : V
2 . 0 0  H  : V

0.24 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.21  f t
0.09 ft,
0.93 ft

0.83 ft
0.25 ft

0.041670 fttft
2.79 fus
0.12 f t

0.33 ft

1 .53

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 17
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4b
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.102 tvft
600

2.00
2.A0

H : V
H : V

0.44 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.26 ft
0.14 fF
1 . 1 6  f t

1.04 ft
0.31 ft

0.038435 fUft
3.24 flls
0.16 f t

0.42 ft

1 .58

Supercritical

LilaHydro2008.fm2
6HU2AO9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

.Page 18
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Flow Depth Gafculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4c
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 ftlft
000

2.00
2.00

H : V
H : V

0.66 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.30 ft
0.19 ft2
1.36 ft

1.22 ft
0.37 ft

0.036412 ft/ft
3.55 ftls
0.20 ft

0.50 ft

1 . 6 1

Supercritical

LilaHydro2008.fm2
6/1U2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page-19-
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-4c
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 fuft
000
2.oCI
2.00

H : V
H : V

1.15  c fs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.38 ft
0.28 ft2
1.68 f t

1.50 ft
0.46 ft

0.033812 fuft
4.08 fUs
0.26 ft

0.63 ft

1 .66

Supercritical

LilaHydro2008.fm2
611 112009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 20
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-5a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.131 fUft
1 0 0

2 . 0 0  H  : V
2 . 0 0  H  : V

0.05 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0 . 1 1
0.02
0.49

ft
ft2
ft

ft
ft
fttft
fUs
ft

ft

0.44
0 . 1 3

0.051359
2.06
0.07

0 . 1 8

1.55

Supercritical

LilaHydro2008.fm2
611U2J.099

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page21
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-5a
Triangufar Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.131 fuft
100

2 . 0 0  H  : V
2 . 0 0  H  : V

0.09 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0. '14 f t
0.04 ft,
0.61 ft

0.55 ft
0.17 f t

0.047489 fUft
2.39 ftls
0.09 ft

0.23 ft

1 . 6 1

Supercritical

LilaHydro2008.fm2
6t11t2Q09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page2?
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-sb
Triangular Channel
Manning's Formula
ChannelDepth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.111 fttft
100

2 . 0 0  H  : V
2 . 0 0  H  : V

0.16 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.18 f t
0.06 ft2
0.79 ft

0.70 ft
0.21 ft

0.043980 fUft
2.59 fUs
0.10 f t

0.28 ft

1 .54

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-sb
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

o.11'.1 fuft
100

2 . 0 0  H  : V
2 . 0 0  H  : V

0.30 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

o.22 ft
0.10 ft ,
0.99 ft

0.89
0.27

0.040446
3.04
0 . 1 4

0.37

1 . 6 1

Supercritical

ft
ft
fUft
fUs
ft

ft

LilaHydro2008.fm2
-il11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Pa€'e24
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-5c
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.095 fvft
200

2 . 0 0  H  : V
2 . 0 0  H :  V

0.45 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

1 . 0 7
0.32

0.038319
3 . 1 7
0 . 1 6

0.42

1.53

Supercritical

ft
ft2
ft

ft
ft
fttft
fUs
ft

ft

4.27
0 . 1 4
1 . 1 9

LilaHydro2008.fm2
6nlnaog

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Page 25
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-Sc
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.095 fuft
200

2.00
2.00

0.79 cfs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.33 ft
CI.22 ft2
1.47 ft

1.32 ft
0.40 ft

0.035549 fUft
3.65 fUs
0.21 ft

0.54 ft

1 .59

Supercritical

LilaHydro2008.fm2
6111/2099

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Pqge_?6
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6a
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.040

0.180 fuft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

Bottom Width 3.00 ft
Discharge 2.94 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
FlowType

0.19 f t
0.62 ft2
3.83 ft

3.74 ft
0.29 ft

0.038670 fuft
4.71 fVs
0.34 ft

0.53 ft

2.03

Supercritical

LilaHydro2008.fm2
6t1U2CIOg

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page2V
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6a
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.040

0.180 ftlft
000
2 . 0 0  H  : V
2 . 0 0  H : V

3.00 ft
7.55 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.32 ft
1 . 1 7  f t z
4.43 ft

4.28 ft
0.52 ft

0.033399 fUft
6.47 ftls
0.65 ft

0.97 ft

2 . 1 9

Supercritical

LilaHydro2008.fm2
6t11n049

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Prolect Description

Worksheet
Flow Element
Method
Solve For

DD-6b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.025
600

2.00
2.00

fttft

H : V
H : V

ft
cfs

Bottom Width 1.00
Discharge 4.54

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.60 ft
1.32 f t2
3.69 ft

3.40 ft
0.59 ft

0.027318 fuft
3.43 fUs
O.1B f t

0.78 ft

0.97

Subcritical

LilaHydro2008.fm2
6t1U2&A9.

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.6b
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.025 fuft
600

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 ft
10.82 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.90 ft
2.52 ftz
5.03 ft

4.60 ft
0.91 ft

0.024474 fttft
4.29 ft/s
0.29 ft

1 . 1 9  f t

1 .02

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [61ad]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.033 fuft
800

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 f t
1 .18  c fs

Results

Depth
Flow Area
Wefted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.28 ft
0.45 ft'
2.27 ft

2.14 f t
0.29 ft

0.032550 fuft
2.64 fVs
0.11  f t

0.39 ft

1 .02

Supercritical

LilaHydro2008.fm2
6t"t1l20a9'

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d1
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-6c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Stope

Left Side Slope
Right Side
Slope

0.035

0.033
800

2.0a
2.00

fUft

H : V
H : V

ft
cfs

Bottom Width 1.00
Discharge 2.40

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.41 ft
0.75 ftz
2.84 ft

2.64 ft
0.42 ft

0.029643 fUft
3.21 fVs
0.16  f t

0.57 ft

1 . 0 6

Supercritical

LilaHydro2008.fm2
g.11t2009^

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-7
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.010 fuft
800

2.00
2.00

H : V
H : V

1.00 ft
2.45 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.55 ft
1 . 1 5  f t z
3.46 ft

3.20 ft
0.43 ft

0.029564 fVft
2.12 fUs
0.07 ft

0.62 ft

0.62

Subcritical

LilaHydro2008.fm2
611 112009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-7
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.010 fuft
800

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 ft
4.31 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.72 f t
1.75 f t2
4.22 ft

3.BB ft
O.5B ft

0.027500 fuft
2.46 fUs
0.09 ft

0.81 ft

0.64

Subcritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page 34
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

4.244 fvft
200
2.00
2.00

0.10 cfs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.13 f t
0.03 ft,
0.59 ft

0.53 ft
0.17 f t

0.046828 ft/ft
2.90 fUs
0.13 f t

0.26 ft

1 .99

Supercritical

LilaHydro2008,fm2
6tHmgg

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.204 tuft
200

2.40
2.00

0.19 cfs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.17 f t
0.06 ft2
0.75 ft

0.67 ft
0.22 ft

0.0429B6 fUft
3.40 fUs
0.18 f t

0.35 ft

2.08

Supercritical

LilaHydro2008.fm2
6t1112009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.078 fuft
100

2 . 0 0  H : V
2 . 0 0  H  : V

1.00 f t
2.91 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.37 ft
0.63 ft2
2.64 ft

2.46 ft
0.47 ft

0.028916 fUft
4.59 fUs
0.33 ft

0.69 ft

1 .59

Supercritical

LilaHydro2008.fm2
6t1+t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.8b
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.078 fuft
100

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 ft
5.24 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.49
0.98
3.20

2.97
0.64

0.026826
5.37
0.45

0.94

1.65

Supercritical

ft
ft2
ft

ft
ft
fttft
fUs
ft

ft

LilaHydro2008.fm2
611112009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.040

0.103 ftlft
400

2 . 0 0  H : V
2 . 0 0  H :  V

2.00 ft
6.12 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.41 ft
1 . 1 4  f t 2
3.82 ft

3.63 ft
0.55 ft

0.034142 fttft
5.35 fUs
0.44 ft

0.85 ft

1 .68

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [61ad]Hydrologic Design lnc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-8c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.040

0.103 fuft
400
2 . 0 0  H  : V
2 . 0 0  H  : V

2.00 ft
14.03 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.63 ft
2.07 ftz
4.83 ft

4.53 ft
0.86 ft

0.030599 fuft
6.78 fUs
0.72 ft

1.35 f t

1 . 7 7

Supercritical

LilaHydro2008.fm2
a{/2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.9
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 fuft
000
2.00
2.00

0.04 cfs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.11  f t
0.02 ft2
O.4B ft

0.43 ft
0.12 f t

0.052913 fUft
1.76 fUs
0.05 ft

0.15 f t

1 .35

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-9
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.100 ftlft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.07 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.13 f t
0.03 ft2
0.59 ft

0.53 ft
0.15 f t

0.049110 fuft
2.03 fUs
0.06 ft

0.20 ft

1 .40

Supercritical

LilaHydro2008.fm2
6t11t2009-_

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-10
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.030 ftlft
204

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 f t
2.19 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.40 ft
0.73 ft2
2.80 ft

2.61 ft
0.40 ft

0.029996 fUft
3.00 fUs
0.14 f t

0.54 ft

1 .00

Supercritical

LilaHydro2008.fm2
6n1t2AQ9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Pag€-43
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Flow Depth Galcufation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-10
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.030 fuft
200
2 . 0 0  H  : V
2 . 0 0  H  : V

Bottom Width 1.00 ft
Discharge 3.73 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Widttr
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.53 ft
1.09 ft2
3.35 ft

3.10 f t
0.53 ft

0.028011 ft|ft
3.46 fUs
0.19 f t

0.71 ft

1 .04

Supercritical

LilaHydro2008.fm2
6J1_1t203e-

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.11
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.050 ftlft
600

2 . 0 0  H : V
2 . 0 0  H  : V

0.52 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.32 ft
0.20 ft2
1.42 ft

1.27 f t
0.33 ft

0.037s87 fuft
2.59 fUs
0.10 f t

0.42 ft

1 . 1 5

Supercritical

LilaHydro2008.fm2
6t11t2009_

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-11
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.050 fuft
600

2.00
2.00

H : V
H : V

0.89 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.39 ft
0.30 ft,
1.73 ft

1.55 f t
0.42 ft

0.034988 fUft
2.97 fils
0.14 f t

0.52 ft

1 . 1 9

Supercritical

LilaHydro2008.fm2
6n1t2A09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13a
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.025 fuft
300

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 f t
3.06 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.50 ft
0.gg ft2
3.23 ft

2.99 ft
0.48 ft

0.028730 fuft
3.08 ftls
0 .15  f t

0.65 ft

0.94

Subcritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Page-47
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13a
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope

0.035

0.025 fuft
300

2.00
2.00

H : V
H : V

Bottom Width 1.00 ft
Discharge 5.27 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.65 ft
1.49 f t2
3.89 ft

3.59 ft
0.64 ft

0.026806 fVft
3.55 fUs
0.20 ft

0.84 ft

0.97

Subcritical

LilaHydro2008.fm2
6t11nO09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Calcufation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.032 fuft
300

2 . 0 0  H  : V
2 . 0 0  H : V

1.00 ft
3.58 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.51 ft
1.02 f tz
3.26 ft

3.03 ft
0.52 ft

0.028158 fUft
3.51 fUs
0.19 f t

0.70 ft

, l .07

Supercritical

LilaHydro2008.fm2
an1Q00.g

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Page.49
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13b
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.032 fuft
300

2 . 0 0  H : V
2 . 0 0  H  : V

1.00 ft
6.16 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.66 ft
1.52 f t2
3.94 ft

3.63 ft
0.69 ft

0.026281 fVft
4.05 fVs
0.25 ft

0.91 ft

1 . 1 0

Supercritical

LilaHydro2008.fm2
6/t1t2ng9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 5O
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.033 fuft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 f t
5.77 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.63 ft
1.44 fF
3.84 ft

3.54 ft
0.67 ft

0.026500 fuft
4.01 fUs
0.25 ft

0.88 ft

1 . 1 1

Supercritical

LilaHydro2008.fm2
6/1112009

Hydrologic Design Inc
Project Engineer: Tom Suchoski

FlowMasterv6.0 [614d]
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Flow Depth Galculation
Worksheet

Prolect Description

Worksheet
Flow Element
Method
Solve For

DD-13c
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.033 fuft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

1.00 f t
9.89 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.82 ft
2 j5 f tz
4.65 ft

4.26 ft
0.87 ft

0.024753 fttft
4.61 fVs
0.33 ft

1 . 1 5  f t

1 . 1 4

Supercritical

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page 52
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Flow Depth Galcufation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13d
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.012 filft
500

2 . 0 0  H : V
2 . 0 0  H  : V

3.00 ft
6.35 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.57 ft
2.36 ftz
5.55 ft

5.28 ft
0.46 ft

0.026236 fttft
2.69 fUs
0.11  f t

0.68 ft

0 .71

Subcritical

LilaHydro2008.fm2
gt11Q00e

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61 dJ

Page 53
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13d
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.012 fuft
500

2 . 0 0  H  : V
2 . 0 0  H  : V

3.00 ft
14.50 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.89 ft
4.25 ftz
6.98 ft

6.56 ft
0.75 ft

0.023311 tUft
3.41 fUs
0.18 f t

1.07 ft

0.75

Subcritical

LilaHydro2008.fm2
6t't1t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Pagc,54
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13e
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.047 fuft
800

2 . 0 0  H : V
2 . 0 0  H  : V

3.00 ft
6.54 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.40 ft
1.52 f tz
4.79 ft

4.60 ft
0.47 ft

0.42u20 fttft
4.31 fUs
0.29 ft

0.69 fr

1 .32

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-13e
Trapezoidal Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0 . 0 4 7  w f t
800

2 . 0 0  H  : V
2 . 0 0  H  : V

3.00 ft
14.88 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.63 ft
2.68 ft'
5.82 ft

5.52 ft
0.77 ft

0.023228 fttft
5.54 fUs
0.48 ft

1 . 1 1  f t

1.40

Supercritical

LilaHydro2008.fm2
6tunj,ag

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-14a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.087 fuft
200

2 . 0 0  H  : V
2 . 0 0  H  : V

0.23 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.21  f t
0.09 ft2
0.94 ft

0.84 ft
0.24 ft

0.041908 ftlft
2.59 fUs
0.10 f t

0.32 ft

1 . 4 1

Supercritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-14a
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.087 fUft
200

2.OO
2.00

H : V
H : V

0.39 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.26
0 . 1 3
1 . 1 5

ft
ftz
ft

ft
ft
fttft
fUs
ft

ft

1.03
0.30

0.039057
2.96
0 . 1 4

0.39

1.46

Supercritical

LilaHydro2008.fm2
6t11t2jlOg

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

P.age5&
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-14b
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.031 fuft
500

2.00
2.00

H : V
H : V

0.56 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

1.42
0.34

4.037217
2.2'l
0.08

0.43

0.92

Subcritical

0.36
0.25
1.59

ft
ftz
ft

ft
ft
fttft
fUs
ft

ft

LilaHydro2008.fm2
6111t2099

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-14b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.031 fuft
500

2.00
2.00

H : V
H : V

0.95 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.43 ft
0.38 ft2
1.94 ft

1.73 ft
0.43 ft

0.034685 ft/ft
2.52 fVs
0.10 f t

0.53 ft

0.96

Subcritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-15a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.097 ftlft
000

2.00
2.00

H : V
H : V

0.26 cfs

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.22 f t
0.09 ft,
0.97 ft

0.86 ft
0.25 ft

0.041227 fttft
2.78 ftls
o.12 f t

0.34 ft

1 .49

Supercritical

LilaHydro2008.fm2
6111t20A9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-15a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.097 fuft
000

2 . 0 0  H  : V
2 . 0 0  H  : V

0.44 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

1.05
0.31

0.038434
3 . 1 8
0 . 1 6

0.42

1.54

Supercritical

ft
ftz
ft

ft
ft
ftJft
fUs
ft

ft

0.26
0 . 1 4
1 . 1 8

LilaHydro2008.fm2
6t1u2099

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-15b
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.040 fuft
700

2.00
2.00

H : V
H : V

0.66 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specifie
Energy
Froude
Number
Flow Type

0.36
0.26
1 . 6 1

ft
ftz
ft

ft
ft
wft
fUs
ft

ft

1 .44
0.37

0.036411
2.54
0 . 1 0

0.46

1.05

Supercritical

LilaHydro2008.fm2
6171n0a9^

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-15b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.040 fvft
700

2 . 0 0  H : V
2 . 0 0  H  : V

1.1 1 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.44 ft
0.38 ft2
1.96 ft

1.75 ft
0.45 ft

0.033973 fUft
2.89 fVs
0.13 f t

0.57 ft

1 .09

Supercritical

LilaHydro2008.fm2
6n1na09

Project Engineer: Tom Suchoski
FlowMaster v6,0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-16a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.029 fuft
700

2 . 0 0  H : V
2 . 0 0  H : V

0.1 1 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.20 ft
0.08 ft,
0.87 ft

O.7B ft
0.18 f t

0.046236 fUft
1.44 fVs
0.03 ft

0.23 ft

0.81

Subcritical

LilaHydro2008.fm2
6t11t2AA9-

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-16a
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.029 ftlft
700
2.00
2.40

H : V
H : V

0.19 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

o.24 ft
0 .12  f t2
1.07 f t

0.96 ft
0.22 ft

0.042985 fyft
1.65 ftls
0.04 ft

0.28 ft

0.84

Subcritical

LifaHydro2008.fm2
6t11t2{i09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]
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Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-16b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.060 ftlft
600

2.00
2.00

H : V
H : V

0.17 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.20 ft
0.09 ft2
0.90 ft

0.80 ft
0.21 ft

0.043629 fUft
2.10 fUs
0.07 ft

o.27 ft

1 . 1 7

Supercritical

LilaHydro2008.fm2
6II1t20lA9

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Psge 67
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-16b
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.060 fvft
600

2.00
2.00

H : V
H : V

0.29 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.25 ft
0j2 ftz
1 . 1 0  f t

0.98
o.27

0.040630
2.40
0.09

0.34

1 . 2 1

Supercritical

ft
ft
fttft
fUs
ft

ft

LilaHydro2008.fm2
6t+1t2009^

Hydrologic Design lnc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614d]
Page 68



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-17a
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.026 fuft
800

2 . 0 0  H : V
2 . 0 0  H  : V

0.31 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.29 ft
o .17  f t2
1.31 f t

1 . 1 8  f t
0.27 ft

0.040270 fuft
1.80 ftls
0.05 ft

0.34 ft

0.83

Subcritical

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

-P-age69
Hydrologic Design lnc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-17a
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.026 fuft
800

2.00
2.00

H : V
H : V

0.53 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.36 ft
0.26 ft2
1.61 f t

1.44 ft
0.34 ft

0.037490 fUft
2.05 ftls
0.07 ft

o.42 ft

0.85

Subcritical

LilaHydro20AB.fm2
6t1U?nAg

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

PagieT4

o
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-17b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.041 ftlft
200

2.00
2.00

1.15  c fs

H : V
H : V

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.44 ft
0.39 ft2
1.98 f t

1 .77
0.46

0.033813
2.93
0 . 1 3

0.58

1 . 1 0

Supercritical

ft
ft
fttft
fVs
ft

ft

LilaHydro2008.fm2
6tul2a09.

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Fage 71
Hydrologic Design Inc



Flow Depth Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-17b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.041 fuft
200
2.00
2.00

H : V
H : V

1.96 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.54
0.59
2.42

2 . 1 6
0.57

0.031492
3.35
0 . 1 7

o.72

1 . 1 3

Supercritical

ft
ft2
ft

ft
ft
fttft
fUs
ft

ft

LilaHydro2008.fm2
6t11t200g

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page72
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Flow Element
Method
Solve For

Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.028 fuft
600

2 . 0 0  H  : V
2 . 0 0  H  : V

0.06 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.16  f t
0.05 ftz
0.70 ft

0.63 ft
0.14 f t

0.050132 fuft
1.22 ft ls
0.02 ft

0.18 f t

0.77

Subcritical

LilaHydro2008.fm2
6 1nLQ9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page Z3
Hydrologic Design lnc



Project Description

DD-18a
Triangular Channel
Manning's Formula
Channel Depth

Flow Depth Galculation
Worksheet

Worksheet
Flow Element
Method
Solve For

lnput Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.028 fuft
600

2.00
2.00

H : V
H : V

0.10 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.19 f t
0.07 ft2
0.85 ft

0.76 ft
4.17 f t

0.046828 fUft
1.39 ft/s
0.03 ft

0.22 ft

0.79

Subcritical

LilaHydro2008.fm2
6111J2A0g

Project Engineer: Tom Suchoski
FrowMaster* 

$#it
Hydrologic Design Inc



Project Description

Flow Depth Galculation
Worksheet

Worksheet
Flow Element
Method
Solve For

DD-18b
Triangular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.035 fuft
400
2 . 0 0  H : V
2 . 0 0  H : V

0.39 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.30 ft
0.19 ft2
1.36 ft

1.22 ft
0.30 ft

0.039056 fUft
2.11 f t ls
0.07 ft

0.37 ft

0.95

Subcritical

LilaHydro2008.fm2
6nu2a09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 75
Hydrologic Design Inc



Project Description

Flow Depth Galculation
Worksheet

Worksheet
Flow Element

Method

Solve For

DD-18b
Triangular
Channel
Manning's
Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope

Left Side Slope
Right Side
Slope
Discharge

0.035

0.035 ftlft
400
2.00
2.00

H : V
H : V

0.66 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.37 ft
0.27 ft2
1.66 f t

1.48 ft
0.37 ft

0.036411 fvft
2.41 fUs
0.09 ft

0.46 ft

0.99

Subcritical

LilaHydro2008.fm2
6t71t2OO9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

F-age 7-6
Hydrologic Design lnc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD.2O
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Discharge

0.035
0.04880 fUft

2 . 0 0  H  : V
2 . 0 0  H  : V

13.22 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

1.07 ft
2.30 ft2
4.80 ft
4.29 ft
1.22 f t

0.024416 fttft
5.75 fUs
0.51 ft
1.59 ft
1 .38

Supercritical

LilaHydro2008.fm2
u5t2010

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Page77
Hydrologic Design Inc



Flow Depth Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DD-20
Triangular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Left Side Slope
Right Side Slope
Discharge

0.035
0.048800

2.00
2.00
5.72

fvft
H : V
H : V
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.78 ft
1.23 f t2
3.50 ft
3.13 f t
0.87 ft

0.027301 fuft
4.66 fUs
0.34 ft
1 . 1 2  f t
1 . 3 1

Supercritical

LilaHydro2008.fm2
u5t2070

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61 dJ

Page 78
Hydrologic Design Inc



Ghannel Depth
Worksheet for TrapezoidalChannel

Project Description

Worksheet
Flow Element
Method
Solve For

RD-1
Trapezoidal Channel
Manning's Formula
Channel Depth

lnput Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.050000 fuft
2 . 0 0  H  : V
2 . 0 0  H : V

3.00 ft
13.26 cfs

Results

Depth
FlowArea
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.58 ft
2.44 ftz
5.61 ft

5.34 ft
0.72 ft

0.023600 fuft
5.44 fUs
0.46 ft

1.04 ft

1 .42

Supercritical

c:\program fi les\haestad\fmW\tilahydro200g.fm2
6lt1J2$0g4':12?:M @ Haestad Methods, Ine.

Hydrologic Design Inc
37 Brookside Rsad Waterbury, eT 06708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

(203) 755.1666 Page.1



Channel Depth
Worksheet for Trapezoidal Channel

Project Description

Worksheet
Flow Element
Method
Solve For

Trapezoidal Channel
Manning's Formula
Channel Depth

RD.2

lnput Data

Mannings
Coefficient
Slope
Left Side Slope
Right Side
Slope
Bottom Width
Discharge

0.035

0.100000 fuft
2 . 0 0  H : V
2 . 0 0  H  : V

3.00 ft
10.89 cfs

Results

Depth
Flow Area
Wetted
Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity
Head
Specific
Energy
Froude
Number
Flow Type

0.43 ft
1.67 ftz
4.93 ft

4.73 ft
0.64 ft

4.024259 fttft
6.52 fVs
0.66 ft

1.09 f t

1 .93

Supercritical

c:\program fi les\haestad\fmw\!ilahydro2008.fm2
8l11t2j09 4;12PM Q H"aeqbo_Meth_oG, !nc.

Hydrologic Design Inc
37 Brookside Road Wplerbury, eT 00708 USA

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

L20O 255:1666 Page2



Lila Canyon Mine
Culvert Calculations



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element

Method

Solve For

DC-1
Circular
Channel
Manning's
Formula
Channel
Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.424
0.133300 ftlft

1 8  i n
7.29 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.61
0.68
2.08
1.47
1.05
40.9

0.023666
10.72
1.79
2.40
2.78

22.35
20.77

0.016417
Supercritical

ft
ft2
ft
ft
ft
o/o

w f t
fUs
ft
ft

cfs
cfs
fUft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Fage 1
Hydrologic Design lnc



Flow Velocity Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-2
Circular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.107 fuft

18  in
0.91 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.23
0 . 1 7
1 . 2 1
1.08
0.36
15.3

0.018323
5.31
0.44
0.67
2.35

19.28
17.92

0.000278
Supercritical

ft
ff
ft
ft
ft
o/o

tvft
ftls
ft
ft

cfs
cfs
tIft

LilaHydro2008.fm2
6hu200g

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 2
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-3
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.030300 fuft

1 8  i n
7.37 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.99
1.24
2.85
1.42
1.05
66.1

0.025868
5.94
0.55
1.54
1 . 1 2

10.23
9.51

0.018207
Supercritical

ft
ft2
ft
ft
ft
o/o

TUft
fUs
ft
ft

cfs
cfs
TUft

LilaHydro2008.fm2
6t111?i99

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 3
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-4
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope
Diameter
Discharge

0.025

0.215000 fuft
1 8  i n

0.21 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Fulf
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0 . 1 0
0.05
0.77
0.74
0 . 1 7
6.5

0.020771
4.35
0.29
0.39
3.00

27.24
25.33

0.000015
Supercritical

ft
ft2
ft
ft
ft
o/o

fUft
fUs
ft
ft

cfs
cfs
tuft

LilaHydro2008.fm2
6t7U2909

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page4
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-5
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.120000

1 8
0.30

fuft
in
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0 . 1 3
0.08
0.90
0.85
0.20
8.8

0.019986
3.95
0.24
0.37
2.33

20.35
18.92

0.000030
Supercritical

ft
ftz
ft
ft
ft
o/o

w f t
fUs
ft
ft

cfs
cfs
TUft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page 5
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-6
Circular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.050000 ft1ft

1 8  i n
7.55 cfs

Results

Depth
FlowArea
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.85
1.04
2.56
1.49
1.06
56.9

0.026305
7.27
0.82
1.68
1.53

13.14
12.21

0.019107
Supercritical

ft
ftz
ft
ft
ft
Yo
ft{ft
ftls
ft
ft

cfs
cfs
fttft

LilaHydro2008.fm2
611U?Afrg

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page G
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Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-7
Circular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.464000 fuft

1 8  i n
4.31 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.34
0.31
1 . 5 0
1.26
0.80
23.0

0.020400
14.05
3.07
3.41
5.03

40.02
37.21

0.006227
Supercritical

ft
ft2
ft
ft
ft
o/o

fUft
fUs
ft
ft

cfs
cfs
fUft

LilaHydro2008.fm2
6/11/2009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

-Page 7
Hydrologic Design Inc



Flow Velocity Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-8
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient 0.025
0.388000 fvfr

24 in
13.22 cfs

Slope
Diameter
Discharge

Results

Depth
FlowArea
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.58
0.75
2.26
1 . 8 1
1 . 3 1
28.8

0.021657
17.69
4.86
5.44
4.85

78.82
73.27

0.012631
Supercritical

ft
ftz
ft
ft
ft
Yo
ftrft
fUs
ft
ft

cfs
cfs
fttft

LilaHydro2008.fm2
ulu20a9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

- Page&
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Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-9
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.057000

1 8
1 . 1 5

fttft
in
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.30
0.25
1.39
1.20
0.40
20.1

0 .018135
4.55
0.32
0.62
1.75

14.03
13.04

0.000443
Supercritical

ft
ft2
ft
ft
ft
o/o

w f t
fl/s
ft
ft

cfs
cfs
w f t

LilaHydro2008.fm2
6t71t20A9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d1

Page-9
Hydrologic Design Inc



Flow Velocity Galcu lation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-10
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.142500 fUft

1 8  i n
1.94 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.31
0.26
1.42
1.22
0.52
20.7

0.018269
7.33
0.83
1 . 1 5
2.77

22.18
20.62

0.001262
Supercritical

ft
ft2
ft
ft
ft
%
fvft
fUs
ft
ft

cfs
cfs
tuft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMasterv6.0 [614d]

Page 10
Hydrologic Design lnc



Flow Velocity Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

Circular Channel
Manning's Formula
Channel Depth

DC-11

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.046000 fuft

1 8  i n
2.80 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.50
0.51
1.84
1 . 4 1
0.64
33.3

0.018804
5.44
0.46
0.96
1.59

12.60
11.71

0.002628
Supercritical

ft
ft2
ft
ft
ft
%
fttft
fUs
ft
ft

cfs
cfs
ftJft

LilaHydro2008.fm2
6111t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page tt
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Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-12
Circular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.040000 fuft

18  in
3.73 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.60 ft
0.67 ft2
2.06 ft
1.47 ft
0.74 ft
40.3 %

0.019705 fUft
5.60 fUs
0.49 ft
1.09 ft
1 .47

1 1.75 cfs
10.92 cfs

0.004664 fUft
Supercritical

LilaHydro2008.fm2
6t11t2009

Hydrologic Design Inc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614d]
Page 12



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-12
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.033300 fuft

24 in
14.50 cfs

Results

Depth
FlowArea
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

1.20
1.98
3.55
1.96
1.37
60.2

0.022857
7.34
0.84
2.A4
1 . 2 9

23.09
21.47

0.015195
Supercritical

ft
ft2
ft
ft
ft
o/o

TIJft
fUs
ft
ft

cfs
cfs
TUft

LilaHydro2008.fm2
6t1.U20_Qe_

Hydrologic Design Inc
Project Engineer: Tom Suchoski

FlowMaster v6.0 [614d1
Page 13



Flow Velocity Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-14
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.033300 fuft

1 8  i n
1.34 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.37
0.34
1.56
1.29
0.43
24.8

0 . 0 1 8 1 1 4
3.93
0.24
0.61
1.35

10.72
9.97

0.000602
Supercritical

ft
ftz
ft
ft
ft
Yo
w f t
fUs
ft
ft

cfs
cfs
tvft

LilaHydro2008.fm2
6ttu2iag

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

P-age 14
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-15
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.033300 fuft

1 8  i n
0.19 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0 . 1 4
0.09
0.94
0.88
0 . 1 6
9.6

0.020905
2.20
0.08
0.22
1.24

10.72
9.97

0.000012
Supercritical

ft
ft2
ft
ft
ft
To
fvft
fUs
ft
ft

cfs
cfs
fUft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Page. J5
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Flow Velocity Galculation
Worksheet

Pro.yect Description

Worksheet
Flow Element
Method
Solve For

DC-16
Circular Channel
Manning's Formula
Channel Depth

lnput Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.033300 fuft

1 8  i n
0.53 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

o.24
0 . 1 8
1.22
1.09
0.27
15.7

0.018890
2.99
0 . 1 4
0.37
1 . 3 1

10.72
9.97

0.000094
Supercritical

ft
ft2
ft
ft
ft
%
tvft
fUs
ft
ft

cfs
cfs
ft/ft

LilaHydro2008.fm2
u11120Q9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [61ad]

Page tO
Hydrologic Design Inc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-17
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings
Coefficient
Slope
Diameter
Discharge

0.025

0.040000 fufr
18  in

2.25 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0,46
0.46
1.76
1.38
0.57
30.8

0.018367
4.87
0.37
0.83
1.49

11.75
10.92

0.001697
Supercritical

ft
ft2
ft
ft
ft
o/o

w f t
fUs
ft
ft

cfs
cfs
fUft

LilaHydro2008.fm2
6111n0,09

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

PageLT
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Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-18
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.057000 fuft

1 8  i n
0.10 cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.09
0.05
0.76
0.72
0 . 1 2
6.2

0.022852
2 . 1 9
0.07
0 . 1 7
1.53

14.03
13.04

0.000003
Supercritical

ft
ft2
ft
ft
ft
%
TtJft
fUs
ft
ft

cfs
cfs
TtJft

LilaHydro2008.fm2
6t11t2009

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Pagg 18
Hydrologic Design lnc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

DC-19
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.025000

1 8
1 . 1 1

fvft
in
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.36
0.33
1.54
1.29
0.39
24.2

o.018124
3.36
0 . 1 8
0.54
1 . 1 7
9.29
8.64

0.000413
Supercritical

ft
ftz
ft
ft
ft
o/o

TUft
fUs
ft
ft

cfs
cfs
tilft

LilaHydro2008.fm2
6t1U20Q9

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Fage19
Hydrologic Design lnc



Flow Velocity Galculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

UC-1 - 100yr/6hr
Circular Channel
Manning's Formula
Channel Depth

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.00500

60
49.09

fUft
in
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

2.54
10.00
7.93
5.00
1.96
50.7

0.012399
4.91
0.37
2.91
0.61

103.01
95.76

0.001313
Subcritical

ft
ftz
ft
ft
ft
o/o

tuft
fUs
ft
ft

cfs
cfs
ft/ft

LilaHydro2008.fm2
1H2A10

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

P-age2O
Hydrologic Design Inc



Flow Velocity Calculation
Worksheet

Project Description

Worksheet
Flow Element
Method
Solve For

Circular Channel
Manning's Formula
Channel Depth

SP2-1

Input Data

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.005

1 8
2.86

wft
in
cfs

Results

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

0.96
1 . 2

2.78
1.44
0.64
64.0

0.018854
2.39
0.09
1.05
0.46
4 . 1 5
3.86

0.002742
Subcritical

ft
ftz
ft
ft
ft
o/o

fUft
fUs
ft
ft

cfs
cfs
w f t

LilaHydro2008.fm2
6/tu2a99

Project Engineer: Tom Suchoski
FlowMaster v6.0 [614d]

Pege 21
Hydrologic Design Inc



Lila Ganyon Mine
APPENDIX 1 - Gulvert Outlet Rip-Rap Apron Flow Velocity Calculations



Worksheet
Flow Element
Method
Solve For

Lila Canyon
Worksheet for Circular Ghannel

UC-1 -OUTLET Velocity - (tOOlOl
Circular Channel
Manning's Formula
Channel Depth

Mannings Coefficient
Slope
Diameter
Discharge

0.025
0.009000
60
49.09

fUft
in

cfs

Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Percent Full
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Maximum Discharge
Discharge Full
Slope Full
Flow Type

2 . 1 4
8.0
7 . 1 4
4.95
1.96
42.9
0.012400
6 . 1 0
0.58
2.72
0.84
138.20
128.47
0.001314
Subcritical

ft
ftz
ft
ft
ft

Yo
ftift
fUs

ft
ft

cfs
cfs
w f t



Lila Canyon
Worksheet for Trapezoidal Ghannel

UC-1 - Apron Outlet - (tOOl0)
Trapezoidal Channel
Manning's Formufa
Channel Depth

Project Description
Worksheet
Flow Element
Method
Solve For

lnput Data
Mannings Coefficient 0.045
Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

Resufts
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
CriticalSlope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow Type

0.001000
2.00
2.00
9.00
49.09

fvft
H : V
H : V

ft
cfs

2.41
33.24
19.76
18.63
0.91
0.033554
1.48
0.03
2.44
0 . 1 9
Subcritical

ft
ftz
ft
ft
ft

TUft
fUs

ft
ft



Holse Canyon illine . Lila G?qyon Extension

Appendix 8-1

Reclamation Cost Estimates

Page -l 5-



Horse Canyon Mine Lila Canyon C/007/013 Bond Amount

Bonding Calcufations
Horse Canyon MineC/00T IA13
Lila Canyon Section

Bond Summary

Direct Costs

Subtotal Demolition and Removal
Subtotal Backfilling and Grading
Subtotal Revegetation
Direct Costs

fndirect Costs
Mob/Demob
Contingency
Engineering Redesign
Main Office Expense
Project Mainagement Fee
Subtotal Indirect Costs

Total Cost

Escalation factor
Number of years
Escalation

Reclamation Cost

Bond Amount (rounded to nearest $1,000)
2008 Dollars

Bond Posted Up to May 2007

Difference Between Cost Estimate and Bond
Percent Difference

$530,849.00
$417,838.00
$340,586.00

$1,289,273.00

$128,927.00 10.00/o
$64,464.00 5.0o/o
$32,232.00 2.5o/o
$87,671.00 6.80/o
$32,232.00 2.50/0

$345,526.00 26.BYo

$1,634,799.00

0.0444
3

$227,567.00

$1,862,366.00

$1,962,000.00

$1,686,000.00

-$176,000.00
-9.45o/o

Revised April 2008

Printed 711312009 Totaf07132004 Pages 1
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